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THE TELEGRAPHIC JOURNAL. 
IN our next number we enter upon our third 
volume. l'or the sake of general convenience the 
new volume will in future begin with the new year, 
instead of on December rst as heretofore. 

In the past we have endeavoured to make the 
TELEGRAPHICJOURNAL not a mere ephemeral publica- 
tion, but a means of diffusing a knowledge of those 
rapid advances that are being made in electrical 
science all over the civilized world, and at the same 
time we have regularly devoted a portion of our 
columns tothe instruction of the student in the theory 
and practice of the various branches of Electricity. 
In the future conduct of the Journal our readers may 
be sure that what is useful will be retained, while 
-improvements ofanimportant character will be made. 
Telegraphic employes will havein these columnsa free 
and ready means of expressing their needs, of 
seeking information, and of communicating the 
novel facts they meet with from time to time. 
Telegraphic engineers will find, as heretofore, 
original communications, full descriptions of recent 

electrical discoveries and telegraphic inventions, 
and early reports of the meetings of their influ- 
ential Society. To Physicists generally this 
Journal will, we hope, continue to commend itself 
from the special information it supplies, and which 
we believe is almost unsurpassed for the care and 
accuracy with which it is compiled. But whilst on 
our part we are thus endeavouring to augment the 
usefulness of our Journal, we look hopefully to our 
readers fora general effort to extend its circulation, 
and so enable us to go from strength to strength.* 


THE LOSS OF THE “LA PLATA.” 
Every year as this season comes upon us there 
follows in its train the usual black list of railway 
accidents and shipping disasters. Of the latter, 
one of the most dreadful of late years is the loss of 
the well-known cable-ship, the Za Plata, the news 
of which reached. London on Wednesday, the 
3rd inst. She had been chartered from the owner 
(Mr. Henley) by Messrs. Siemens Brothers, for the 

urpose of laying the last section of the Platino- 
Rrestleise cable, manufactured by that firm. With 
from 200 to 300 miles of it on board, she left their 
Works at New Charlton on Monday, the 23rd ult., 
and after a good run down the Channel dropped the 
pilot off the Isle of Wight, at 6 a.m. on the fol- 


* If our readers have found our pages useful to themselves, we 
would beg them to distribute, in suitable quarters, the blank sub- 
scription forms, one of which is enclosed in this number, and 
others can be had on application to the Office, Boy Court, Ludgate 


? E.C. 


lowing Friday. In the evening of that day a gale 
sprang up; yet still she held on her way, until on 
the Saturday morning, she was on the skirts of 
the Bay of Biscay, with a fearfully high sea 
running. ‘The weather went from bad to worse all 
day on Saturday, and by midnight orders were 
given to set the fore and aft mainsails, to keep the 
ship up to the wind. But the hurricane blew with 
such tremendous violence that—to quote the words 
of one of the survivors—“in a few minutes the 
sheet was carried away, the sail defied all efforts to 


take it in, and the canvas was blown out of the | 
‘bolt-ropes, the remnants being cut away at day- 


break.” About 2 o'clock on Sunday morning the 
vessel shipped a very heavy sea, which carried 
away the port jolly-boat and davits, and in less 
than two hours afterwards the starboard waist-boat 
went in the same way. Between 8 and 9 the ship 


was reported to be making a great quantity of 


water, and in order to lighten her a portion of the 


| cable was paid out over the bow. Still no headway 


could be made: by 10 o’clock the fires were all out, 
and preparations were then made to abandon the 
vessel. One boat, containing twelve persons, suc- 
ceeded in getting clear, and three others were 
afterwards picked up; but these fifteen were ell 


who escaped, for at 12.30 the ill-fated La Pluia — 


foundered, stern first, with sixty souls on boa:d, 
including the captain, the first engineer, all the 
mates, and. the whole of the electrical and cable 
stafi—sixteen in number. All the survivors agree 
in bearing witness to the noble conduct of Captain 
Dudden, who stuck to his post from the moment 
when there was even the faintest anticipation of 
danger; and they likewise testify to the manly 


bearing of the officers of the electric staff, who — 


‘worked nobly at the boats and rafts, getting up 
stores and provisions, ready to leave the ship,” 
when it became evident that she would have to be 
abandoned. 

The rumours that the Za Plata had been over- 
loaded, that she was fitted with unusually heavy 


gear, and the like, are entirely without foundation. — 


Her total capacity was 1656 tons, and at the time 
she sunk her total load could not have been within 
500 tons of that: there were on board 920 tons of 
cable and machinery, and about 200 tons of coal. 
She was fitted with the usual picking-up gear 
common to all the modern cable-ships; and the 
catastrophe, so far as one can judge, was due to 
the water having forced its way—through the rents 
made in the vessel's side—to the fires, and, by ex- 
tinguishing these placed her wholly at the mercy of 
the winds and waves. 

The following list contains the names of the 
electric and cable staff, every one of whom has 
perished :—I’. H. Ricketts, chief engineer in charge 
of the Expedition; C. A. Cramer, assistant-engineer ; 
A, Culhane, assistant-engineer; King (Platino- 
Brazileira Telegraph Company); Gockelen, elec- 
trician; Blake, electrician; Voullaire, fitter; 
Gericka, fitter; Richardson, jointer ; Owen, jointer; 
Franks, foremar; Kelly, cable foreman; Mitchell, 
storekeeper; Telbury, engine-driver; Newman, 
cabin boy; Charles Lowe, diver. 

The Lord Mayor has consented to receive sub- 
scriptions towards the “ Za Plata Widows and 
Orphans’ Aid Fund.” Subscriptions are also re- 
ceived by Mr. W. T. Henley, 110, Fenchurch St., 
E.C.; The London and Westminster Bank, 
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St. James’s Square, S.W.; Messrs. Grant Brothers 
and Co., 24, Lombard Street; and by Messrs. 
Siemens Brothers, 12, Queen Anne’s Gate, S.W. 
On the night of the oth inst. the following tele- 
gram was received by Messrs. Siemens Brothers ;— 


« J'rom Desart to Sir James Anderson, 
for Mr. Henley. 

‘Boatswain and Quartermaster of Za Plata 
landed here. La Plata foundered 29th November. 
Cable thrown overboard to lighten ship. Boatswain 
and Quartermaster taken down with ship, but rose 
and got held of some wreckage, to which they clung 


until 10 A.w. on 2nd, and were picked up by Dutch 


cutter William Renkelzoora ; names, Hooper and 
Lamont.” | 


THE “ CONVERSAZIONE” OF THE 


SOCIETY OF TELEGRAPH ENGINEERS. 


On the evening of Wednesday, the 2nd inst., the 
conversazione given to the members of the Society 
of Telegraph Engineers by their retiring President, 
Sir William Thomson, LL.D., F.R.S., was held, by 
permission of the Council, in the rooms of King’s 
College, Strand. There was a large and distin- 
guished company present, including Mr. W. 5S. 
Froude, F.R.S.; Dr. Carpenter, F'.R.S.; Professor 


Foster, F.R.S.; Dr. Gladstone, F.R.S.; Sir W. 
Charles 


Bright ; Six Richard Baggallay ; 
Charles Bright, F.R.S.; Sir Richard Baggallay ; 
Baron Reuter; Mr. John Pender; Prof. Hughes ; 
Count Valliermay ; Mr. Warren De la Rue, F.R:S.; 
Colonel Stotherd, R.E. ; Major Bateman-Champain, 
R.E.; Mr. Latimer Clark (the President of the 
Society for the ensuing year); Mr. W. H. Preece ; 
Major Malcolm, R.E. ; Lieut.-Colonel Home, R.E. ; 
Major Beaumont, R.E., &c. 

The rooms set apart for the purpose were the 
physical laboratories, the general and medical 
libraries, the Museum of George III, and the 
Marsden Library. These were filled with a varied 
and interesting display of electrical appliances, in- 
cluding the latest discoveries in telegraphic appa- 
ratus, torpedoes, block-signalling instruments, 
submarine cables, &c. The feature of the evening 
was unquestionably the ‘ Electro-motograph,” ex- 
hibited by Mr. Culley, who was unfortunately pre- 
vented by a severe illness from being present. This 
instrament is the invention of Mr. Edison, of 
Newark, U.S., and a full description of it will be 
found in No. XL..of this Journal. Second only in 
interest to this was the Auiomatic Duplex Trans- 
mitter, invented and exhibited by Messrs. Siemens 
Brothers. It-is worked upon the Morse principle, 
and has been tried with good results upon the lines 
of the Indo-European Telegraph Company. When 
the inherent defects common to all new instru- 
ments, more or less, have been surmounted, there 
can be little doubt that it will be extensively em- 
ployed. Not the least attractive portion of the 
evening’s display, to the practical engineer, was the 
interesting collection of “faults” that have been 
cut from submarine cables, and which were also 
exhibited by Mr. Culley. A specimen of the 
‘ teredo,” or, as it has now come to be called, the 
“cable-worm,’—whose ravages are making them- 
selves evident on the cables throughout almost the 
entire world,—was shown under one of Mr. 
Browning's excellent microscopes, and proved to be 


in itself a powerful source of interest. It had been 
found, a short time since, during the repair of one 
of the cables crossing over to Ireland, which had 
gone bad owing to this insect having made its way 
through the outer sheathing and insulating covering 
to the copper conductor. A section of lead tube 
employed in the pneumatic system of the late 
Electric and International Company, and only quite 
recently taken up, was exhibited: it appeared to 
have stood the test of time well, as not the faintest 
indication of wear could be observed in it. An 


interesting application of electricity to domestic 


purposes was shown in one of the electric torch 
gas-lighters, invented by Mr. Batchelder: it con- 
sists of an electrophorus, formed of vulcanite, and 
of a circular shape, with a rubber of kid; the dis- 
charger betwixt them consists of an insulated wire 
and a bell-shaped cup, which is held over the gas 
jet. The gas rises into the bell, mixes with the. 
air, and is exploded by a spark which passes be- 
twixt the bell and the wire, when the two plates of | 
the electrophorus are quickly separated. Several 
valuable specimens were exhibited by the President © 
himself, the most notable amongst these being a tide- 
guage, and an eclipsing gas-light which served to 
demonstrate the method of distinguishing light- 
houses. | 

We are compelled to content ourselves with 
simply mentioning Captain McEvoy’s admirable 
display of the materials employed in torpedo war- 
fare; the varied collections of cable specimens, by 
different manufacturers ; the vacuum tubes, induc- | 
tion coils, and the like, without which no telegraphic 
soirée could be considered complete. | | 

The conversazione may be chronicled as, in every 
respect, a success, and reflects the highest credit 
upon those by whose exertions so excellent à col- 
lection was got together. . 


ELECTRO-DEPOSITION OF METALS. 
| By J. T. SPRAGUE. | 
Continued from p. 349.) 

Copper Solutions.—These are of two kinds, ac- 
cording to the nature of the objects in which deposit 
is to be effected: for all objects on which no action 
will occur, the cheapest of the salts of copper— 
the. sulphate—furnishes the best solution ; it is su- 
perior to the nitrate or chloride, becausg it produces 
a purer metal. The reason why a nearly pure 
copper is deposited in electro-metallurgy is not, as 
many suppose, because the process can only deposit 
the one metal at a time ; it is because the carbon, 
lead, and tin, in the ordinary metal which forms the 
anode, are insoluble in sulphuric acid, and are 
therefore left behind as the dirty coating which 
covers the anode, while the iron and zine—which do 
dissolve—remain in solution, because they require 
so much higher force in their reduction than copper 
does: the presence of nitric or hydrochloric acid, 
or their salts of copper, is objectionable, therefore, 
as they would carry over some of the impurities 
which sulphuric acid leaves undissolved. | 

(1.) Acid Solution—The best working solution 
consists of a saturated solution of the sulphate of 
copper, diluted with one-fourth its bulk of water, 
containing one-tenth by measure of oil of vitriol. 
This solution is a good .conductor, and has water 


enough to keep the anode free of crystals. 
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(2.) Alkaline Solution.—Objects in iron, zinc, and 
some other metals, will not take a deposit in an 
acid solution, and these it is necessary to cover 
with a thin film in suitable solutions, then finishing 
in the ordinary solution. Great care must be taken 
that the object is perfectly cleaned, when the 
transfer is made, by thoroughly washing off any 


traces of the alkaline salts, then dipping in the 


usual pickle, and transferring to the acid solution. © 

The solution most frequently employed is the 
cyanide of copper, which may be made by means of 
the battery. Cyanide of potassium is dissolved in 
water at the rate of three-quarters of an ounce per 
pint; a large anode of copper is inserted, and a 
small cathode, which is best placed in a porous 
cell; the liquid is heated to about 150° F., and 


current passed from two Bunsen’s cells of adequate 


size until copper begins to deposit on the cathode: 
the solution is then ready for use. It is better to 
throw. down cyanide of copper from the sulphate 
with cyanide of potassium, and, after washing, to 
dissolve it with cyanide of potassium. This solu- 
tion requires to be worked hot, with a battery power 
equal to two Bunsen’s or six Smee’s, and so as to 
give gas off freely while depositing copper. 

The following solution—which I have improved 


upon one given by Watts—-is more advantageous 


than the cyanide, because it works cold. In all 
other respects it works under similar conditions. 
The materials per pint of solution are about— 
Sulphate of copper, + 0z.; cyanide of potas- 
_ sium, 3 07. ; strong liquid ammonia, } oz. To make 
it, dissolve the proper quantity of sulphate of 


copper in water, add ammonia till all precipitate is 


re-dissolved, forming a clear blue solution, then add 
cyanide of potassium till this colour entirely disap- 
pears. Ammonia and cyanide are to be added when 
_ needed in working ; if they are deficient the anode 
becomes coated with a bluish powder. If too much 
ammonia is present copper does not deposit readily, 
as it, is re-dissolved. | 

Rate of Deposit—As explained (TEL. JoURN., 
vol. ii., p.348), there is a particular rate of working 
suited to each solution, and which can be estimated 
best under the form of density of current in chemics 
per square inch of surface of object: the form and 
size of the object will, however, introduce some 
modifications ; thus a spherical object with no edges 
or projecting points would bear a much higher 
density of current than small plates. The following 
experiments were made with a plate 1 inch square, 
with only one side exposed, and in each case con- 
tinued until a quarter equivalent—8 grains—was 
deposited, giving a thickness equal to stout paper, 
and the currents were constant, from a Daniell’s 
battery controlled by resistances :— 


I1.—o'I chemic, 30 hours, excellent coating. 
2—-O'2 15 ,, good tough copper. 
3-—0'5  ,, 5 beautiful deposit. 
4—1'O ,, 24 ,, very good. 
5.—2'0 5, 14 , sandy at edves. 
6.—3'0 ,, 3 bad all round. 


The first four deposits were scarcely distinguish- 
able, being all sound tough metal; in 5 and 6 the 
middle portion was similar, but all round the plate 
the metal was loose and sandy. 

It would appear, therefore, that for this solution, 
the acid one above described, the density of current 
may rise to 1} upits, or be as much slower as is de- 


sired. In silver and other solutions the rate suit- 
able will greatly depend upon the condition of the 
solution, as to the presence of free solvent, other 
salts, &e. 

The electromotive force required for depositing 
metals is about— ; 


1. Copper … Volts 05 to I’o. 

The working forces of the ordinary batteries are 
about— | | 


1. Copper zinc in acid ... ... Volts 0°3 


Therefore one Smee or Daniell is suitable for cop- 
pering in the acid solution, three Smee’s or one 
Grove for silvering, and one copper or Smee for 
gilding, provided power is not wasted by bad con- 
nections, thin or long wires, &c.: for quick deposits 
higher forces are required. | 


Resistances should be balanced, and, as a rule, © 


the area of objects, anodes, and battery plates may 
be about equal, subject, however, to the general 
principles of management. 

The anodes should ‘be of the same metal as is 
being deposited, and should be of the purest metal 
obtainable, fine silver and gold, in those solutions, 
in order to maintain the solution uniform in quality. 


As a rule they should be in sheets, suspended round 


the vessel, and distributed among the objects, in 
such manner as to secure the carrying out of the 
conditions of equal resistance at all points already 
explained; for wherever the resistance is greatest 
there the deposit will be thinnest, and whenever any 


part of the surface has a much lower resistance 


than other parts, there the current will be in too 
great propo:tion, and not only will there be excess 
of deposit, but its quality will be likely to be 
injured. | 

Scraps of copper may be used in place of sheets, 
on a plan published by M. Charles Guerin, the fol- 
lowing description of which is taken from the 
Scientific American : — 

Fig. 1 is a representation of the receptacle used 
for holding the copper scraps. It is simply a 


Fig. 1. 
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prismatic box, about 14 inches broad, sustained in 
the bath by the two longitudinal rods shown at the 
top. The acting sides are pierced each with about 
100 holes of or inch in diameter, per 16 square 
inches, and are of oak or beech wood, and about 


o°2 inch thick. Before it is put together, the appa- - 
rratus is plunged in a bath of melted wax or covered 
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with several coats of gum-lac varnish, in order to 
protect the parts from the action of the acid, and 
brass screws are used to connect it together. 

The following practical hints will be of use in 
selecting scraps to fill the receptacle :—Choose 
pieces free from solder or rivets of brass or iron. 
Flatten out with a hammer such bits as are curled 
up, and divide with shears those of irregular form, 
so that all may fit closely upon each other. With 
these, pack the receptacle as uniformly as possible. 
For the band of copper, which serves as a con- 
ductor, choose a long piece, so that it may bury 
anew in the mass as its lower end becomes dis- 
solved. Every four or five days stir the pieces 
vigorously with a brass rod, so that they may be 
freed from any film of impurity which may form 


“upon them. 


The decomposing action of a current acts in in- 
verse ratio to the distance, so that, under ordinary 
circumstances, the deepest portions of the moulds 
are the weakest. This is a decided inconvenience 
in cases of objects in high relief, and which are 
liable to prolonged rubbing or repeated shocks. 
The soluble anode, in its rectangular form as before 
described, acts exactly as a plate, and hence gives 
proofs of unequal thickness; but if the active sur- 
face of the receptacle, instead of being flat, be so 
disposed as to form a sort of counterpart following 
the contour of the mould, the deposit will have a 


uniform thickness: this is illustrated in Fig. 2. 


inch. 


Fra. 2. 


mM Nis the mould in section; over it, at a distance 
of o°3 inch, is arranged a gutta-percha box, op, of 
which the bottom is perforated with a large number 
of small holes. This box first has its bottom 
covered with linen cloth, and is then filled with 
copper scraps, and the copper conducting band is 
inserted. 

In order to localise or concentrate the galvanic 
action at certain places, it is only necessary to heap 
up the copper pieces at the desired points; and 
conversely, when a part has become covered with a 
deposit of sufficient thickness, it is obviously unne- 
cessary to employ the protecting coverings of wax 
or gutta-percha ordinarily used with plate anodes. 
The mode of forming the gutta-percha counterpart 
consists in coating the interior of the mould with 
several layers of fine thin plaster for a thickness of 
This is allowed to harden. Into the 
hollow cast the gutta-percha, softened by warm 
water, is pressed with the hand, so as to cause it to 
conform to the indentations of the plaster, care 
being taken to keep it of uniform thickness. After 


cooling it is easily removed, and after perforation is 


ready for use, as above described. It is, of course, 


a reduced copy of the interior of the mould. 


ON ELECTRIC 


THE MEDIUM IN 
INDUCTION. 
By Dr. H. BRONGERSMA. 


(Concluded from p. 380.) 


Arter the various objections to Faraday's theory 
have been retuted, it remains for us to examine 
whether the results of our experimental investiga- 
tion are in perfect harmony with that portion of the 
theory which relates to the specific inductive power 
of bodies. That the disk p, when introduced into | 
the space between a and B,—as long as it is neutral, 
or even after a gradual separation of the electricity 
has taken place, so that the one side has become — 
negative and the other just as strongly positive,— 
must occasion an increase of the induced electricity, 
on the supposition that its specific inductive power 
is greater than that of the air, requires no proof. 
But even then, when the side of the disk turned 
towards A—which we may call a—contains more 
negative electricity than the other side (b) contains 
positive, or on the supposition that the side « is 
negative and the side b neutral, it will, according to 
this theory, occasion at first an increase of the in- 
duced electricity, until the negative charge on a has 
attained a certain magnitude. For if we assume 
that the first stratum of molecules on the side a, 
bordering on the molecules of the air, contains 
more negative than positive electricity, the latter— 
after a separation of the electricity in these mole- 
cules has taken place, under the influence of the 
positive electricity upon a—acts distributively upon 
the molecules in the next following stratum, and 
so on, until finally the molecules of the last stratum 
on the surface b act distributively upon the mole- 
cules of the air. It is now very possible that this 
action may be more powerful than it would be if 
the disk were absent, and if its place were filled 
with molecules of air. If the quantity of negative 
electricity upon the surface a increases, the distri- 
butive action upon the following molecules, and 
consequently that also upon the first layer of air- 
molecules between p and 8, will diminish, until the 
latter becomes ultimately smaller than it would be 
if D were replaced by molecules of air. Thus the > 
influence of » would occasion a decrease of the in- | 
duced electricity on 8. Faraday's theory is so 
decidedly confirmed by our experimental investiga- 
tion that any further researches are needless. But 
Riess has not merely attributed a great influence to 
the dimensions of the disks under examination, but 
also to those of the metallic conductors between 
which these disks are placed. That the influence 
of the shape and size of the disks in question is 
considerable, especially of such whose surfaces are 
strongly conducting, is evident from the experi- 
ments with glass disks. In the experiment with 
disk N, which has the largest diameter, a decrease 
was perceived in the first observation in damp air, 
and in dry air much sooner than with the other 
disks, though all were cut out of the same plate. 
In order, also, to examine the influence of the form 
of the conductor, the author replaced the copper 
disks of his apparatus a and B with brass balls, 
which we may also calla ands. Their diameter 
was 50 m m., and they were so fixed that the dis- 
tance of the centre was 50 mm. The line uniting 
the centres of the balls was perpendicular to the | 
centre of the disks in question which were equi- 
distant from the surface of both globes. It must 
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be remarked that the experiments, both in damp 
and dry air, were conducted under cover of the 
glass case. The investigation took place in the 
months of July and August of the past year, during 
which the hair hygrometer stood constantly above 
50°. By heating the room to 30° C., the hygro- 
meter was, indeed, lowered to 46°, but even then 
the glass disks and some of the others were electro- 
negative when they approached the space between 
the conductors a and B, and before they had taken 
up their intended position. By placing a little 


sulphuric acid in the covered apparatus, and by 


partially closing the aperture in the table at c, it 


_ became possible to render the degree of moisture 


in the apparatus exactly the same as that recorded 
during the first series of experiments. 

The results of these experiments are given in the 
subjoined tables :— 


. Shellac disk; diameter 124 m.m. ; thickness, 4m.m. 


2 5. 6. 
Induced Electric 
Time. Therm. Hygr. | Electricity Condition | 
on B. of Disk D. 


Damp air om. 24°C 34° 


Dry air o,, 24° 5° Increased Neutral 
” 8 ” ” ” | ” Negative 
| 


Shellac disk; diameter 80 m.m.: thicknes3, 2 m.m, 


24°C. 35° Increased Neutral 


” TE Negative 
6, 3° Increased Neutral 
9 60 9 Dec.—Ine. 
D. 


Paraffin disk; diam., 156 m.m.; thickness, 10 mm. 


Damp air om. 25°C. 39° Increased Neutral 
” 4» 9 Negative 
EL 20 ;, 9 9 Dec.—Inc. 9. 

0, 3° Increased Neutral 
9 9 9 9 Negative 
39 9 Dec.—Inc. 9 

E, 


Paraffin disk; diam., 112 m.m.; thickness, 12 m.m. 


Damp air om. 24°C. 35° Increased Neutral 
9 53,, 9 Negative 
pyre 36, 2 5° Increased Neutral 

Paraffin disk; diam. 150 m.m.; thickness, 5 m.m 
Damp air om. 24°C. 36° Increased Neutral 
| ” 99 ” Negative 
Dry air 0, 24° 3° Increased Neutral 


22 65 2 9 99 


% 


Decreased, 


Increased Neutral | 


891 
G. 
Ebonite disk; diam. 154 m.m.; thickness, 2 m.m. 
I. 2. 6. 
| 4 Electric 
Time. Therm. Hygr. Electricity Condition 
on B. of Disk D, 
Damp air om. 24°C. 35° Increased Neutral 
DIF 65 2 7° Increased Neutral 
9 2 » ” Negative 
LE) 5 99 99 Decreased 
| 
Sulphur disk; diam. 154 m.m.; thickness, 4 m.m. 
Damp air om. 24°C. 34° Increased Neutral 
99 I ;, ” ” ” Negative 
20 7° Increased Neutral 
25 ” Decreased 
J. 


Glass disk; diameter, 50 m.m. ; thickness, 12 m.m. 
Damp air om. 24° ©. 35° Increased Negative 


Dry air 0,4, 22° 6° Increased Neutral 
K, 


Glass disk; diameter, 80 m.m. ; thickness, 14 m.m. 
Moist air om. 24°C. 35° Dec.—Inc. Negative 


Dry tir 0, 40 7° Increased Neutral 
” 9 Negative 
L. 


Giass disk ; diameter, 110 m.m.; thickness, 14 m.m, 


Damp air om. 24°C. 33° Decreased Negative 

MT O0, 41° 6° Increased Neutral 
” ” Negative 

Decreased 


;, 99 93 

Varnished glass disk. (Same as L.) | 

Damp air om. 24°C. 35° Unchanged Negative 


45, » Decreased 
Dry sir. o ,, 20° 7° Increased Neutral 
99 ” Negative 
M. 


Glass disk; diameter, 130 m.m.; thickness, 14 m.m. 


Moist air om. 24°C. 35° Decreased Negative 
.» Decreased Negative 


| N. 
Glass disk; diameter, 155 m.m.; thickness, 1} m.m, 


Damp air om. 25°C. 35° Decreased Negative 
Dry air. 0... 22° 6° Unchanged Neutral 
» Decreased Negative 


| 
| 
| 

| 

| 
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O. 
Mica disk; diameter, 155 m.m.; thickness, } m.m. 


4. 5. 6. 
Induced Electric 
Time. Therm. MHygr. Electricity Condition 
on B. of Disk D. 
Damp air om. 25°C. 34° Decreased Negative 
Dryair Oo, 24° 7° 


From these experiments it is plain that Riess is 
perfectly right in ascribing a certain influence to 
the form of the conductor. In damp air, even in 
this case, the glass disks L, M, and N became 
electro-negative before reaching the space between 
A and B, and consequently at once increased the 
amount of induced electricity upon 8. The other 
disks also occasioned a decrease of the induced 
electricity in a shorter time than in the former 
series of experiments where the conductors also 
were disks. Further, in the experiments with 


spherical conductors, the increase of the induced |. 


electricity on 5, when the non-conducting disks 
were inserted between A and B, was much smaller 
than in the first series. It is not difficult to show 
that this must be the case. The increase of force 
occasioned by a condenser is—other things being 
equal—much smaller when the conductors are 
spheres of a given diameter than when they are 
disks of the same diameter. If the diameter of the 
disks is much greater than that of the spheres, as 
was the case in these experiments, the difference 
in the amount of increase will be still greater, since 


the latter augments with the diameter of the disks. | 


If, therefore, in the first series of experiments, the 
same amount of electricity was imparted to the 
disk a as to the ball 8 in the second, then in the 
former case the amount of induced electricity on 
the disk 8 will be considerably greater than that in 
the second case upon the ball 8. If we can assume 
that the number which expresses the specific in- 
ductive power of a substance is constant,—1.c., in- 


dependent of the strength of the charge of a,—|? 


then, if we express this number by m, on introducing 
the disk into the space between a and 8, the 
induced electricity upon 8 will be increased by the 


~ part, on the supposition that the entire space is 


taken up by the disk. In our case the increase 
would not be so great, but it would be a constant 


number for one and the same disk. If the amount 


of induced electricity upon B is smaller in case of 
globular than of disk-shaped conductors, then the 
increase of the electricity induced upon 8 by the 
influence of the non-conducting disk will be smaller 
in the first case than in the second. | 

The experiment with glass disks is certainly of 
little importance, since it has a great conducting 
power on its surface, as appears from the tables. 
That glass is little suited for such investigations is 
admitted by others. The mica disk was the most 
conductive, so that we cannot ascribe the slightest 
value to the results therewith obtained. 

It appears also that the increase of the induced 
electricity upon B was greater the thicker the non- 
conducting disks of the same material. Into this 
consideration the author declines to enter, as not 
affecting his immediate object. The results would 
indubitably have been more decisive in favour of 
Taraday’s theory if it had been possible to have 
made the rods, upon which the non-conductin 
disks were fixed, more perfect insulators, | 


SIEMENS AND HALSKE’S SELF-REGULATING 
ELECTRIC LAMP FOR ALTERNATING 
CURRENTS. 


Tus new lamp is exclusively designed for the applica- 
tion of currents whose direction is constantly changing, 
as generated by certain magneto-electric machines 
specially constructed for the production of the electric 
light, and can be advantageously used on account of 
the better combustion of the carbon points. It regu- 
lates the length of the electric arch of light with un- 


common nicety, and is moreover distinguished by the 
great simplicity of its fundamental principle, which © 


is carried out without wheelwork. All the movements 
requisite for generating the electric light and regu- 
lating its length are produced by two polarised electro- 
magnets. Between the poles of each of these magnets 
(N's and x’ 8’) a steel tongue (z z'), permanently polar- 


ised by a powerful steel magnet placed behind it (au), 


moves to and fro as far as the two stops (a b and a’ b') 

ermit. In consequence of the change of poles con- 
tinually produced in the electro-magnets by the 
influence of the alternating currents, and of the re- 
sultant varying attraction of the tongues, the latter 
are thrown into an oscillatory movement, when they 
are not, in addition, drawn towards their respective 


stops (ab, a'b'), by springs (f f') capable of being : 


regulated. 

It thence results that the strength of the currents 
passing through the coils of the two electro-magnets 
must have reached a certain strength—according to 
the tension given to the springs—before it is able to 
overcome the latter, and to cause the magnetic tongues 
to vibrate. | 

Each tongue carries, at its prolonged extremity, a 
catch (nn'). These catches, with their points turned 
towards each other, play against the wheel 8, set with 
fine rectangular teeth, in such a manner that B is 
turned by the movement of the tongues and the con- 
sequent pushing of the catches. The rotation varies 
in direction, according as one or other of the tongues 
is acting. In order that the catch which is at rest 
may not hinder the wheel from obeying the impulse 
given by the other, each catch is lifted out of the 


teeth of the wheel by a pin (rr'), which runs up an 


inclined plane as soon as the tongue approaches the 
stop (a L'). | 

The axle (4) of the wheel is prolonged upwards, and 
carries a right and a left thread, on which the two 


‘carbon holders screw themselves in opposite directions, 


either higher or lower, and consequently either ap- 


‘proach each other or recede from each other, according 
J as the wheel is turned in one or in the other direction, 


] 
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The coil of the electro-magnet (ns), which in the 
manner described above produces the mutual removal 
of the points, consists of a few layers of thick wire, 
and lies in the same circuit as the luminous arch. 
The coil of the other magnet (n's'), which causes the 
carbon points to approximate each other, are formed 
of many folds of thin wire, and so arranged that they 
form a bye-circuit to the luminous arch, but of far 
greater resistance. When the lamp is in action, ac- 
cording as the length of the arch varies, so does the 
consequent increase or decrease in resistance. The 
current in the folds of the electro-magnet lying in the 
direct circuit becomes weaker or stronger, whilst the 
current in the folds of the other electro-magnet—which 
lies in the bye-circuit—changes inversely, according to 


the law of branch currents, and consequently increases 


as the luminous arch grows larger. 

In consequence the one or the other magnet will act 
more powerfully, and the wheel will turn chiefly in the 
one or in the other direction, i.e., in the one required 
to correct the change which has taken place in the 
_ distance of the points. 

If the lamp is extinguished by any external cause, 
that electro-magnet only which tends to bring the 
points together has a current. This ceases as soon as 
the points touch each other, and in the same moment 
an intense current is excited in the other magnet, 
which rekindles the light, and restores the arch to its 
former position.—Carl’s Repertorium fur Experimental- 

Physik. 3 | 


SIEMENS AND HALSKE’S SELF-REGULATING 
ELECTRIC LAMP, APPLICABLE FOR 
CURRENTS WHETHER OF SIMILAR DIRECTION 
OR ALTERNATING, ACCORDING TO 

VON HEFNER-ALTENECK’S DESIGN. 


In this new lamp the length of the arch of electric 
light is regulated so that the carbon points approach 
- each other, influenced by the preponderance of the 
upper supporter, and again recede from each other by 


the action of a small electro-magnetic machine, im- 
pelled by the current which produces the light. This 
machine consists of a horse-shoe magnet, E, surrounded 
with coils, and provided with a keeper, À, which the 


spiral spring f—capable of being regulated—tends to | 


draw away from the poles of the electro-magnet and 


against the stop d. When the keeper touches the 
magnet the contact c is formed, which allows the cur- 
rent to take a shorter path without traversing the coil. 
The keeper consequently falls off, breaking the contact 
c, when it is, of course, again attracted. As soon, 
therefore, as the electric current—and consequently 
the magnetism which it excites in the electro-magnet, 
in consequence of the approximation of the carbon 
points—has become strong enough to overcome the 
tension of the spiral spring f, the keeper is thrown 
into oscillatory movements, which continue until the 
strength of the current falls below the required limit. 
These oscillations are transmitted to a small catch, s, 
which acts upon the catch-wheel u with its slanting 
teeth, and so, by means of the cog-wheels, slowly with- 
draws the two carbon-holders from each other, acting 
in opposition to the preponderating weight of one of 
them. In consequence of the thus increasing resist- 
ance of the electric arch, and the weakening of the 
electric current, the oscillatory movements of the 
keeper and the catch soon cease, and the keeper re- 
mains lying against the stop d. In this position the 
catch is lifted completely out of the teeth of the wheel 


vu bythe pin n, which is fixed to the frame of the 


lamp, up which it runs with an inclined surface. The 
preponderance of the upper carbon-holder comes then 
into play, and causes the carbon points to approximate 
each other, pressing the wheel u backwards, until, in 
consequence of the accompanying increase of the 
strength of the current, the oscillatory movements of 
the keeper and the catch begin again. The speed with 
which the carbon points approach each otheris retarded 
by the vane w, and in order that the electro-magnet 
may not turn this in another direction, its driving- 
wheel, r, is set loose upon the axle of the catch-wheel 
u, and connected with the latter by means of the 
latch t for movement in one direction only, as produced 


by the greater weight of the upper carbon-holder. 


In the ordinary working of the lamp the alternating | 
movements of the carbon points are scarcely percep- 
tible. If the luminous arch is extinguished by any 
external cause, the carbon points at once fall together, 
and are again separated by the electro-magnetic action, 
when the electro-luminous arch reappears in its original 
length, as determined by the tension of the spring f. 

In the application of so-called alternating currents, 
such as are under certain circumstances produced by 
dynamo-electric machines, the lamp, and especially 


| the electro-magnetic apparatus, work in the same 
manner, with the sole difference that the oscillations 


of the keeper are produced, in consequence of the 
constantly changing polarity, without the aid of c. 


| But if the luminous electric arch is to preserve its po- 


sition for any length of time, the relative speed with - 
which the carbon points move must be altered, for, as 


[is well known, in case of currents of similar direction 


the carbon connected with the positive pole burns 
twice as fast as the other. With alternating currents 
this is not the case. Accordingly the arrangement is 
made so that by turning a handle, placed without the 
lamp, both the racks fixed to the carbon-holders can 
be made to play either into one pinion or into two 
pinions on the same axle, the diameters of which are 
as I to 2. : | 

Independently of its twofold applicability, this lamp 
is distinguished by its great simplicity, along with 
great accuracy in regulation. Its external form is 
pleasing, and all the principal parts can be taken out 
with the hand by merely unfastening two screws.— 


Repertorium für Experimental-Physik. 


Tux traffic receipts of the Great Northern Telegraph 
Company for the month of November were—This 
year, 363,152 francs; last year, 316,616 francs. Total 
traffic receipts, 1st January to 30th November—This 
year, 4,133,552 francs; last year, 3,065,184 francs. 
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TECHNICAL EDUCATION IN IRELAND. 
ROYAL COLLEGE OF SCIENCE, STEPHEN’S GREEN, DUBLIN. 


Tue Royal College of Science was established by the 
Science and Art Department in 1867, and holds a posi- 
tion in Dublin similar to that of the School of Mines 
in London. The professional staff of the Royal 
Dublin Society and that of the Museum of Irish 
Industry were combined, new Chairs were founded, and 
the Royal College of Science—with a complete staif of 
professors, a museum, and library—was opened for the 
The instruction given at the 
College of Science during the three years’ course has 
special bearings on the industrial arts, classed broadly 
under the heads of Mining, Agriculture, Engineering, 
and Manufactures. The student of the industrial arts 
is thus able to obtain a complete course of instruction 
in any of the special branches above enumerated at a 
small cost, and without leaving his own country. Be- 
sides these evident advantages, exhibitions and scholar- 
ships are awarded yearly to the best students. There 
is another advantage, which ought to be widely known 
and appreciated—namely, that students who can ob- 
tain subscriptions of £25 per year from their own 
neighbourhood can obtain from the Science and Art 
Department an additional £25 and free education at 
the Royal College of Science as local exhibitioners. 
There are four Royal Scholarships and nine Royal 
Exhibitions attached to the College. The Royal 
Scholarships, which are of £50 yearly value each, 
with free education, are tenable for two years. Two 
become vacant each year, and tkey are awarded to 
students who have been a year in the College. The 
nine Royal Exhibitions, of £50 yearly each, are tenable 
for three years, with free education. The holders of 
these must pass the examination required for the 
Associateship of the College. Three of the Royal 


.Exhibitions are open for competition annually at the 


May Examination of the Science and Art Department. 


Medals and other prizes are also awarded to students 
for the best answering in each subject at the examina- 


tions held in June. 
The course of instruction extends over three years. 
During the first and second year the instruction is 


_ general, the student devoting his time to the study of 


the sciences bearing upon the industrial arts. In the 


_ third year the study is specialised, and the attention 


of the student is concentrated on one of the four 
subjects—Mining, Agriculture, Engineering, or Manu- 
factures. The College is also intended to aid in the 
instruction of teachers for the local schools of science. 
On the completion of the third year the student may 
obtain the diploma of Associate of the Royal College 
of Science. It is not necessary that the student 
should attend the complete course, and take the 
diploma, but any of the classes may be taken sepa- 
rately by those who only want instruction in some 
special subject. ‘There are nine Chairs in the College 


—Chemistry, held by Prof. R. Galloway, F.C.S.; 


Applied Mathematics, Prof. H. Henessey, F.R.S.; 
Descriptive Geometry and Engineering, Prof. T. F. 
Pigot, M.R.I.A.; Physics, Prof. W. F. Barrett, 
F.R.S.E., F.C.8., M.R.I.A.; Geology, Prof. E. Hull, 


M.A., F.R.S; Mining and Mineralogy, Prof. J. P. 


O'Reilly, M.R.I.A.; Botany, Prof. W.R. M‘Nab, M.D. ; 
Zoology, Professor A. Leith Adams, M.A., M.B.; 
Agriculture, Prof. E. W. Davy, A.M., M.D., M.R.I.A. ; 
Paleontological Demonstrations are given by the 
Demonstrator, Mr. W. H. Baily, F.L.S., F.G.S., 
M.R.I.A. The Assistant-Chemist is Mr. Wm. Plunkett, 
F.C.S. The duties of the Secretary are ably discharged 
by Dr. F. J. Sidney, M.R.I.A.; and Mr. Alphonse 
Gages, M.R.L.A, is the Librarian and Curator of the 
Museum. 


The following ‘extract from Prof. Barrett’s outline 


students in the College. 


their respective electromotive forces by the dis- 


of lectures concerns the subject of our Journal, and 
may be of interest to our readers :— 

EXPERIMENTAL Puysics.—A course of go lectures on 
Physics is also embraced in the first year’s study. 
Three lectures are given each week, accompanied by 
experimental demonstrations. From thesyllabus of the 
course drawn up by Prof. Barrett, we make the fol- 
lowing epitome:—The course commences with an 
historical sketch of ithe development of experimental 
science, and the method, aim, and scope of experi- 
mental enquiry. The student is then briefly made © 
acquainted with the various manifestations of energy. 
The law of the conservation of energy; the transmu- 
tation of energy; the estimation of energy by work 
done; and the degradation and dissipation of energy. 
The physical properties of solids, liquids, and gases 
are then discussed. Sound, Light, and Heat are next 
dealt with, in an extended series of lectures. Electri- 
city and Magnetism follow these subjects, and the 
practical application and measurement of electric 
currents are treated at length. A short course on 
Meteorology concludes this branch of study. A large | 
additional Physical Laboratory is now being fitted up 
for the use of students attending Prof. Barrett’s 
lectures, so that a course of practical work will here- 
after form part of the regular instruction. 

Notwithstanding the wide range of subjects em- 
braced, the soundness of the instruction given in the 


College seems well attested by the fact that since the 


Whitworth Scholarships have been offered for public 
competition one or more have been taken each year by 
This is, we believe, with a 
single exception, the only instance in which these 
scholarships have been obtained by pupils receiving 
instruction in Irish schools or colleges. Some of the 
students of the College have also distinguished them- 
selves at the higher examinations of the London 
University and elsewhere. | 
Those who, like ourselves, have had the pleasure of 
personally inspecting the different departments of the 
College cannot fail to be amazed at the magnificent 
appliances. for scientific instruction possessed by the 
Royal College of Science. Considering its compre- 
hensive character, it is quite unique in this country. 
We are surprised that it is not more widely known, 
nor more advantage taken of the help it was intended 
to offer to students of the applied sciences. The 
Directory of the College, containing further details, 
and the full outline of the several courses, can be had, 
post free, on application to the College. | 


* 


Students’ 


Resistances and their Measurement. 
KEMreE. 


XV.—The highest resistance it is possible to 
measure by means of the Wheatstone bridge we have 
described is 1,000,000 ohms. It is true that some 
bridges have another set of resistances in the top 
row, which will enable the ratio 10 to 10,000 to be 
used, and consequently a resistance of— 


10,000 X 10,000 
10 


By H. R. 


— 10,000,000 


|to be measured, but this is not often the case, and 


resistances much greater than this frequently re- 
quire to be measured. To measure such high re- 
sistances a different method must be adopted, which 
we will now describe. It is a modification of the 
deflection method we gave in Article II. Provide 
a single, and also about 100 constant cells. Find 
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charge method we gave in our last article. The 
electromotive forces of one cell and 100 cells being 
largely different, a difficulty may arise in doing this 
which we will point out. Suppose we were taking 
the discharge from the one cell, which, as we have 
explained, should be taken first, and obtained a 
discharge deflection of 300°, having adjusted the 
galvanometer shunt for this purpose to 560 ohms. 
Now, on inserting the 100 cells in the place of the 
one cell. we should perhaps find that a shunt of 
6 ohms gave a discharge deflection of 302°, and one 


_. Of 5 ohms a deflection of 297°, or even a greater dif- 


ference than this. Asno nearer adjustment of the 
shunt is possible, a little extra calculation becomes 
inevitable. Note the shunt which gives the deflec- 


tion nearest to 300°. In this case it will be 6 ohms, 
which gave 302°. Now multiply the 302° by— 


Galvanometer + shunt, 


shunt 


and we get the deflection we should have had had 


no shunt been used. Let this represent the electro- 
motive force of the battery. In like manner, mul- 
tiply the 300° we obtained with the one cell by— 
Galvanometer + shunt, | 
| shunt 

and we get the number representing its electro- 
motive force. Giving the numerical values, the 
ratio of the electromotive force of the 1 cell to the 


electromotive force of the 100 cells will be— 


5000+6, 


300° X 560 , 
or aS 1,000,800 : 84,661,472. | 
If now we divide the greater number by the less, 
we get the value of the 100 cells in terms of the 1 
cell. This value we find to be 846, that is, the 
100 cells is 84°6 times stronger than the 1 cell, and 
not 100 times as strong. This might arise from 
some of the cells being defective, or imperfectly 
insulated. . This does not matter, however, as long 
as we determine, as we have done, how much more 
powerful the 100 cells is than the one cell. 

Having found the value of the 100 cells in terms 
of the single cell, we next proceed to join up the 
galvanometer, with a shunt and short-circuit key 
between its terminals, in circuit with a resistance 
coil and the single cell, as shown by Fig. 25. 

Fi. 25. 


Put a resistance of 10,000 ohms in R (a resistance 
of 10,000 ohms in a separate box is often used fot 
this measurement), and having first inserted all the 
plugs in S, press down the short circuit-key, and 
proceed to remove some of the plugs, until a de- 
flection of 300° is obtained, then raise the key, and 
see if the spot of light comes back to zero pro- 
perly ; if it does not, see that the cause is not from 
the short-circuit key not making proper contact, by 
disconnecting one of the wires. If this does not 
have the required effect, the adjusting magnet of 
the galvanometer must be slightly shifted, and, if 
necessary, puta little lower down,so as to make the 
needle a little less sensitive. After two cr three 
trials this will be satisfactorily done, and the spot 
of light will always come back to the zero-point 


| when no current is passing through the galvano- 


meter. It may not be possible in this case 
also to get 300° exactly, but the nearest deflec- 
tion to it must be obtained and noted. Let us 
suppose 301°5° were obtained, the shunt being 7 


ohms. Now multiply 301°5° by — na À which | 


gives 215,658. This, then, is the deflection we 
should get through 10,000 ohms with no shunt to 
the galvanometer. There is really in the circuit, 


besides the 10,000 ohms, the resistance of the one 


cell, and also the resistance of the galvanometer 
and shunt combined (which will be of course less 
than 7 ohms), but this will be so small as to be of 
no consequence; it may, however, be subtracted 
from the 10,000 if preferred. The resistance of the 
battery can be plugged up in the 10,000 resistance 
before commencing. The galvanometer and shunt 
we cannot allow for at starting, as we do not know 
what the shunt resistance will be. If R is onlya 
single resistance of 10,000 we canuot of course re- 
duce it to allow forthe battery, = 

Now, if we had used the 100 cells instead of the 
one cell, our deflection would have been 84:6 times 
as great as with the one cell. If, then, we multiply 
215,658 by 84'6, we shall get the deflection obtain- 
able by the 100 cells through a resistance of 10,000. 
This value will be found to be 18,244,737. Multi- 
plying this number by 10,000, or 10,000 minus, the 
combined resistance of the galvanometer and 
shunt, if preferred, we get the constant. This 
process is simplified by using a resistance of 
1,000,000 in the place of the 10,000. The constant 
can then be taken with the 100 cells at once. The 
object of using the one cell for the constant is to 


tenable a readable deflection to be obtained, as 100 


cells through 10,000 ohms would throw the spot of 
light off the scale with the lowest shunt we could use. 
Having measured and worked out the constant, 
which is best done by the help of logarithmic > 
tables, we insert the resistance which is to be 
measured between A and B, in the place of R, 
using 100 cells in the place of the one cell. Having 
adjusted § till a deflection of 300°, or as near to 
300° as possible is obtained, note S and the deflec- 
tion. Let S be 2500, and the deflection 298°. Then 
the deflection without the shunt would be— | 


5000 + 2500 
| 2500 94 
Dividing the constant by this number we get— 
__182,447,370,000 | 


= 204,080,000 ohms. 
894 | | 
as the resistance. 
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In measuring the insulation resistance of a cable, | at intervals of a minute, as before, until the same 
the constant having been taken, we should join up | number of readings are obtained. 


- the galvanometer shunt, short-circuit key, reversing | Before commencing the testing itis as well to put the 


key, battery, and cable, as shown by Fig. 26. If | 100 cells direct on to the cablefor about half-an-hour, 


Fra. 26. 


“a 

à) 


reversing the current at intervals of two or three 
minutes, finishing with the zinc current. Then to 
leave the end to earth for about the same period, 
and having taken the test with the zinc current, to 
reverse the current for a minute or two, and, finally, 
having put the cable to earth for about a quarter-of- 
an-hour, to take a test with the copper current. 

It will be found that the deflections with the 


| copper current will be lower than those with the 


zinc current, and, also that the fall of the deflection 


[in both cases will be quick at first, and will after- 


wards slowly decrease. The tests with the cable 


{being finished, the deflection obtained by one cell 


through 10,000 may be repeated, and if any differ- 
ence is observed between it and that taken at first, 


ance at the end of each minute may now be worked 
out from the different deflections obtained. | 
When the cable is connected to the testing instru- 
ments by a long leading wire, at the conclusion of 
the test the end of the lead should be disconnected 
from the cable, and insulated. If any deflection is 
observable on the galvanometer when the battery 
current is put on, this deflection must be subtracted 
from the deflection obtained when the cable was 


preferred, the reversing key may be put on to thej attached to it. The ends of the lead must be 


galvanometer, using a quadrant reversing switch | trimmed in the same manner as the ends of the 
for the battery. This will save the trouble of| cable. | ; 


reversing the wires on the galvanometer when the 


battery current is reversed, as it can be done more | - 


readily by means of the key. The object of revers- 
ing the galvanometer connections when the battery 
is reversed, is to obtain the deflection always on 
the same side of tl e scale. 

The ends of the cable must be trimmed by means 
of a sharp and clean knife, care being taken that 


_ the outer surface of the gutta-percha, which has 


been exposed and oxidised by the air, is completely 
cut away, and the ciean surface thus exposed not 
touched with the fingers. Some electricians prefer 
to have the ends then rubbed with a rag soaked in 


paraffin oil, but this is not absolutely necessary if 


the trimming is carefully done. Indeed, if the 
paraffin is not of good quality, it conducts slightly, 
and may be prejudicial. : | 
The ends being carefully trimmed, and the further 
end left hanging free, so as not to touch anything, 
the nearer end of the cable must be attached to the 
terminal screw of the discharge key, care being 
taken not to touchthe trimmed end in doing 50. 
The reversing key, which puts the zinc current to 
the cable (the left-hand in the sketch), may now be 
clamped down, and the short-circuit key being de- 
pressed, sufficient resistance inserted in the shunt 


qroceedings of Societies. 


SOCIETY OF TELEGRAPH ENGINEERS. 
THe annual meeting of this Society was held on Wed- 
nesday evening last, the oth inst. | 

Mr. Latimer CLark, Vice-President, took the Chair. 

The annual report of the Council was read by the 
Secretary, Mr.G.E.Preece. It stated that an accession 
of 131 members of all classes had taken place during 
the year, and showed the Society to be in a most satis- 
factory and prosperous condition. The council had to 
record the loss of Mr. Ricketts, one of the first mem- 
bers of the Society, who had met with an untimely 
end through the foundering of the steamship La 
Plata. 3 3 

The Cnainman expressed the sympathy of the So- 
ciety with the families of those electricians who had 
perished in the La Plata. One of them (as stated in 
the report) was a member of the Society, and another 
was a relative of the President, Sir William Thomson. 
He hoped that all the members would subscribe to 
the pond which was being raised to help the bereaved 
families. 


On the motion of the Chairman it was resolved that 


to obtain a deflection of about 300°. At the end of | the report be adopted and printed. 


a minute from the time the battery key was clamped 
down, the exact deflection obtained must be noted, 
and as the spot of light continues to fall down the 


A ballot was taken for the officers and council for 
the ensuing year. Mr. Langdon and Mr. von Truen- 
feld acted as scrutineers. The following is the result 


scale, which it will do, the deflections at the end of | #8 far as regards the officers of the Society :—Presi- 


each minute for about five successive minutes must 
be noted, the shunt remaining unaltered. The 


connections of the shunt with the galvanometer 


must-now be reversed, so as to change the direction 
of the current through it, and then the second 
battery key must be clamped down, the first one 
having been released, and deflections again noted 


dent, Mr. Latimer Clark; Vice-Presidents, Prof. Abel, 
Mr. Culley, Prof. Foster, and Mr. Walker; Treasurer, 
Major Webber; Hon. Sec., Major Bolton. 

Mr. Wauter Hancock moved ‘ That the best thanks 
of this Socicty be accorded to Prof. Sir William Thom- 
son, F.R.S., for the manner in which he has filled the 
chair during the past year, and for the assistance that 
he has afforded the Society in furthering its proceed- 


the mean of the two should be taken. The resist- 


— 
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ings.’ He said that he was sure that the motion 


would meet with the most cordial acceptance on the 


part of every member. The name of Sir William 
Thomson was a household word amongst electricians 
and other scientificmen. He had conducted laborious 
investigations into the speed of the transmission of 


messages, and devised that most marvellous and beau- 


tiful instrument, the reflecting galvanometer, and also 
that very wonderful and simple instrument, the quad- 


. vant electrometer ; and these three achievements were 


such as would stamp him for all time as a man who 
had left his mark on electrical science, and a most 


. useful and indelible mark on telegraphy. 


Mr. Sizrvewriaut seconded the motion, and spoke in 
the highest terms of the help and advantage which the 
Society had derived from Sir William Thomson during 
his presidency. | 

The motion was carried by acclamation. | 

Colonel Srormerp moved ‘ That the thanks of the 
Society of Telegraph Engineers be accorded to the 
President and Council of the Institute of Civil Engi- 
neers, for their continued liberality and kindness in 
affording this Society the free use of this magnificent 


hall, and the other apartments of the building.’’ 


Major WesBER seconded the motion. He said that 
he hoped that the day, which was shadowed forth in 
the report, when they would have a hall of their own, 
was very far distant, for he felt sure that they would 


_ never get such a comfortable place as that in which 


they were now assembled. As treasurer, he thought 
that he could say that that day was really a distant 
one. (Laughter.) 

The motion was carried unanimously. This con- 


eluded the business of the annual meeting. 


An ordinary meeting also took place. 
A paper on ‘ The Telegraph in the Ashantee War,” 


“by Lieut. Jekell, R.E., was read and discussed. 


~ An abstract of the paper, and a report of the dis- 


_ gussion are reserved for a future number.of the TELE- 


GRAPHIC JOURNAL. 


Maotices of Books, 


A Treatise on an Improved Method for overcoming Steep 


Gradients on Railways, whereby any Ordinary Loco- 
motive, capable of Hauling a Given Load up a Gra- 
dient of 1 in 80, can take the same up rin8. By 
Henry Hanpysipe, late Assistant Provincial En- 
gineer to the Government of Nelson, New Zealand. 
London: E. and F. N. Spon, 48, Charing Cross. 
8vo, sewed, 32 pages and 4 plates. | 


Te author in this pamphlet discusses the causes of the 
great expense attending the railways of the day, and 
proposes, by his system, to lessen it. This system 
consists in making locomotives capable of acting as a 
stationary engine, so that whenever steep gradients 
oceur the engine can leave the train and ascend a cer- 
tain distance, paying out, at the same time, a steel 
chain, with which to haul up the train. By thus pro- 
viding a means for locomotives to haul trains up steep 


‘inclines, he confidently asserts that the necessity for 


long gentle gradients no longer exists, and that the 
wear and tear resulting from shorter railways (the dif- 
ficulty of going straight to a station over a steep 


elevation rendering a winding route no longer expe- 


dient), together with thirteen other items of ‘ savings,”’ 
sufficiently recommend his system for the approval of 


. Engineers and Railway Companies. 


According to this system the engine is ‘‘ coupled to 


_ the train by a steel chain wound round a drum, which 


is mounted in the framing of the engine. The drum 


is rotated direct, or with more advantage by gearing 


from a separate pair of cylinders, distinct from the 
usual cylinders which drive the locomotive, On each 


side of the engine framing, and also on each side of 
one or more carriages of the train, there are suspended 
self-acting gripping struts, which, when let down on 
the rails by the driver or guard, will firmly grip the 
sides of the rails and keep the engine or train sta- 
tionary. On arriving at the feot of a steep incline 
the gear of the hauling drum is released, and the 
engine runs up the gradient to any desired distance.’ 
The engine is then fixed, by means of the gripping 
struts, to the rails, and proceeds to pull up the train 
close to itself. 
then let down, and the engine again starts forward as 
before. It will be apparent that this method is slow 


work, and the delay occurring over a long line would — 


seriously detract from its usefulness. For this reason 


we do not think that it will ever gain favour with 
For certain 


engineers for ordinary railway purposes. 
pursuits unconnected with general railway traffic we 
doubt not the system may prove highly suitable. But 
for routes where speed and heavy traffic is a desidera- 
tum we are of opinion this species of traction is tho- 
roughly unsuited, and we conclude the author is of the 
same opinion, since he hopes “that with this new 
system a fair average speed may be maintained, with 
other and great commercial advantages, to compen- 


sate for any loss of time which may result from its 
adoption.” | 


Glectrical Science in English and Foreign 


Journals, 


(In addition to our usual abstracts, there will be found under t 
heading the titles of papers on electrical science which À ane 
appeared in English and foreign journals from the commence. 


ment of the present century up to th ‘ 
ment of this journal). oe edate of the establish 


Comptes Rendus Hebdomadaires des Séances del’ Academie 
des Sciences, Vol. Ixxix., No. 19. November g, 1874. 
Electrostatic Induction Currents.—E. Becquerel.— 

I have repeated Verdet’s and Masson’s experiments, to 


| determine the condition of an induced current, with 


one of Holtz’s machines, and ascertained without diff. 
culty that the conduct of the induced current cake 
with the strength of the inducing charge. Two 
ae disks contain the inducing and induced 
spiral. 
ends of a cylindrical Geissler tube, 50 c.m. long. The 
first communicates, by one of its extremities, with the 
negative portion of the machine, whilst the other ex- 
tremity is united to one of the plates of a condenser 
whose collector communicates with the positive portion 
of the machine. Two inverse currents, the one 
charging and the other discharging the condenser 
traverse the inducing spiral. Those which are pro- 
duced in the induced spiral very brilliantly light up the 
Geissler tube. With an explosive distance of 5 c.m. 
the difference in appearance of the two poles is dis- 
tinctly noticed, but, by progressively diminishing the 
distance, it is possible to produce three inversions 
separated by moments when the appearance of the two 
poles is identical. At the instant when the explosive 
distance is about 3 c.m., large and spaced stratifica- 
tions are formed; but before the last inversion they 


present all those characters which Ruhmkorff’s coil 


affords. The same effects are produced b i 
the distance of the spirals or 
varied. The inversions prove that the phenomenon 
now studied has nothing in common with the lateral 
discharge, particularly characterised by the constancy 
of the condition of the current which it determines 
The Action of the Electric Current on the Organs of 


Sense.—T. L. Phipson.—Ever since 1792, Volta, in re. 
 peating Galyani’s experiments, demonstrated) that 


The struts attached to the train are 


The latter is put in connection with the two — 


. 
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very weak electric discharge was capable of exciting 
contraction in a frog, if directed from the nerve to the 
muscle, whilst in the contrary direction no effect was 
produced. Lehot equally concluded, from his experi- 
ments, that the effect of the .current upon the nerves 
of an animal is different according as this current 
traverses in one direction or the other; and, according 
to him, when the current is directed in the direction 
of the nerve’s ramifications the contractions are excited 
at the moment when the current passes; the contrary 
effect results under opposite conditions. But Mat- 


teucci, in studying the passage of the current in the 


cardiac and splanchnic nerves of a living animal, or 
one recently killed, did not discover any well-marked 
difference between the actions of the direct and inverse 


gurrents. From experiments I have carried out, it 


appears evident that Lehot should have spoken of the 
direction of the current independently of the direction 
of the ncrves, whilst the fact. observed by Matteucci 
will only apply to the nerves of the vegetative life. 
[Here follow numerous physiological experiments un 
suited to our pages. | : | 


No. 20. November 16, 1874. 


On Electric Influence.—P. Volpicelli.—This note 
forms an appendix to those he has already published, 
and contains a list of other unpublished experiments 
which are to confirm his previous theories. 
periments are varied, and for particulars of them we 
refer our readers to the original article. | 

The Action Exercised by an Electro-Magne! on th 
Spectra of Rarefied Gases traversed by Electric Charges. 
—J. Chautard.—The spectra, characteristic of the 


- matter into which the spa-k is thrown, present—under 


the influence of the magnet—very curious and special 
circumstances regarding the number, position, and 
degree of fineness of their rays. Experiments have 
hitherto only been made on the spectra of the metal- 
loids, taking for types the elements indicated by 
M. G. Salet in his important work. Each body was 
enclosed in a Geissler tube, placed between the poles 
of an electro-magnet, and at a short distance from the 
slit of the spectroscope. The divisions of the micro- 
meter, previously marked accurding to Frauenhofer’s 
lines, allowed the corresponding colours of the spes- 
trum to be freely examined. Then another tube—in 
every way analogous to the first, placed in communi- 


_ cation with the reflecting prism, and away from the 


action of the magnet—permitted a second spectrum 


to be obtained close to the first, so as to serve a unit 


of comparison. Such disposition being arranged, a 
spark was passed into each of these tubes, and rays in 
perfect agreement were furnished by each spectrum. 
This agreement ceased directly the magnet was in 
action: one of the spectra preserved its original cha. 
racteristic; the other, under magnetic influences, 
underwent remarkable modifications, more or less 
complicated and novel, according to the strength of 
the current, its direction, and the distance of the 
magnet, &c. The substances experimented with were 
hydrogen, chlorine, bromine, iodine, oxygen, sulphur, 
selenium, and nitrogen. 
phur and selenium experienced, under the magnet’s 
action, a marked diminution in intensity,—so much so 
that the spectrum, very faint at first, disappeared after 
afewmoments. Chlorine and bromine, on the contrary, 
were churacterised by an increase in splendour, and 
the development of fine, numerous, and brilliant rays, 
especially in the green, whose appearance or disap- 
pearance when the contact-breaker was turned gave an 
extremely magical character to the experiment. 

On Magnetism, and a New Exploder.—M. Tréve.— 
The new exploder is a modification of Bréquet’s mine 
exploder, and the remarks ‘ On Magnetism’ are 
merely the results of some few experiments with the 
modified machine. Bréquet’s apparatus consists of a 


The ex-| 


The light from the sul- 


permanent magnet with a soft iron armature, of 
horse-shoe shape, around whose branches coils are 
wound: the make and break of armature and magnet 
contact induce powerful currents of opposite direc- 
tions, which are utilised in the exploder. In M. Tréve’s 
modification he substitutes, for the straight permanent 
magnet, an electro-magnet of soft iron, of horse-shoe 
shape. 

Les Mondes. Vol. xxxv., Nos.g and 10. October 29 

and November 5, 1874. 


The main part of this number—viz., 72 pages out 
of 92—is devoted to the speech of Prof. John Tyndall 
at the British Association Meeting at Belfast. The 
remainder of the number contains nothing suited to 
our pages. 


Nos. 11 and 12. November 12 and 19, 1874. 


These numbers publish no original articles on elec- 
trical subjects. The latter contains the Count du 
Moncel’s paper on ‘‘ The Effects of Polarisation which 
result from the Passage of Currents through Bad 
Conducting Materials,” and which was received by us 
direct from the author (see Tex. Journ., vol. ii., p. 345). 

Moniteur Industriel Belge. Vol. i., Nos. 21 and 22. 
October 20 and November 1, 1874. 


On Lightning Conductors.—M. Melsens.—M. Mel- 
sens, a member of the Belgian Academy, is carrying 
on a series of experiments to examine the state of the 
lightning conductors of the Central Markets of Brus- 
sels, and to ascertain what may be necessary to repair 
or replace them. An abstract will be given when the 
series of papers is complete. | 
Bulletin de la Société d’ Encouragement pour l'Industrie 

Nationale. November, 1874. 


Mixture of Copper and some other Metals by Electro- 
lysis.—This paper is a translation from the Zeitschrift 
Jur das Berg-Hutten und Salinen-Wesen, and is far too 
chemical and mineralogical in its nature to admit of 
full insertion into our columns. We therefore merely © 
give an indication of the points dwelt upon as a guide 
to those who would desire to consult the article in the 
original. 1. Electrolytic Mixture of the Copper con- 
tained in Rich Materials, with Various Compounds. 
2. The Mixture of Nickel and Cobalt by Electrolysis. 
In this paper engravings are given of a special descrip- 
tion of battery used. | 

The Application of the Electrolytic Mixture Process 
of Metals to the Analysis of Copper and Nickel Alloys. 
—M. Herpin.— Another paper scarcely fit for full in- 
sertion in our pages, and supplemental to the previous 
paper. i | 


Bulletin du Musée de l'Industrie de Belgique. 
October, 1874. 


There is no article on electrical or telegraphic mat- 
ters in this month’s number. 
Revista de Telégrafos. No. 21, Anno xiv. 
November 1, 1874. 


This number contains, in addition to the official 
section, an account of the progress of Telegraphy in 
the Philippine Islands and in the Argentine Republic, 
a notice of the recent deep-sea soundings in the 
Pacific, and an article on the projection of maps. 
Annalen der Physik und pti von J. C. Poggendorf. 

0. 6. 

Onthe Medium in Electric Influence.—H. Brongersma. 
—See pp. 376 and 390. 

On the Crystalline Form and the Thermo-Electriz 
| Properties of Speis Cobalt,—P, Groth. 


| 

| 
| 
| 

at 

| 
| 
| | 
| 


December 15, 1874.) 


THE TELEGRAPHIO JOURNAL. 399 


~ 


On Terrestrial Magnetic Measurements.—C. Braun.— 

Will appear in full. 
| No. 7. 

Researches on Terrestrial Magnetic Measurements.— 
C. Braun.—(Continued.) 

Thermo-Electricity.—P. Tait. 
On the Electrolytic Preparation of Magnets.—W. 
Beetz.—The late Prof. Jacobi proposed to determine 
experimentally whether, by proper arrangement, pre- 
cipitated iron can be induced to arrange itself so as to 
form permanent magnets. The author maintains that 
he solved the question twelve years ago, and obtained 
magnets by electrolysis. He finds that iron precipitated 


_ from a solution of iron containing sal-ammoniac is, in 
a very eminent degree, capable of permanent mag- | 


netism; that precipitated from other solutions of iron 
is magnetic only in a slighter degree. If the precipi- 
tate is obtained under the influence of powerful mag- 
netism—prejudicial circumstances being avoided— 
strong magnets, of homogeneous structure, are formed 
from solutions containing sal-ammoniac. On the other 
hand, solutions free from sal-ammoniac yield magnets 
distinguished by their irregular structure, in conse- 
quence of which the feeble magnetism of the precipi- 
tate is rendered still weaker. A not unimportant 
degree of coercive power cannot, under any circum- 


_ stances, be denied to iron, unless altered in its struc- 


ture by ignition or other processes. The nature of the 


‘solutions themselves must be regarded as the cause of 


the irregularities of structure. Whilst the sal-ammo- 
niacal solution remains perfectly clear, a solid crystal- 
line layer is separated upon its surface. If pieces are 
broken off they fall to the bottom.. Solutions of 
ferrous chloride become turbid, and continually deposit 


_ a slimy precipitate upon the electrodes. Klein’s solu- 


tion remains tolerably clear, but upon the surface is 
formed a slimy foam. If any of this falls down, the 
electrodes are likewise soiled. Thus the iron precipi- 
tate is deprived of its homogeneity, and by partial 
removal of the impurities—e.g., by brushing and by 
the rise of gas-bubbles—the formation of “ partial” 
magnèts is explained. 

Remarks on the Electric Machine.—It has been 
mentioned that the revolving disk in Helmholtz’s. 
machine should be as thin as possible to give a good 
action. Veltmann concludes from his theory—ac- 
cording to which this disk, at right angles to its sur- 
faces, is an electric conductor (Ann., Bd. 151, 8. 514) 


—that the action would reach its maximum if the| 


thickness of the disk could be made = 0. Against 
this view I must remark that in the year 1869 (Ann., 
Bd. 136, 8. 174), I mentioned that I obtained exactly 
the same action with a disk, 3 Paris lines in thickness, 
of good old mirror glass, as with a disk of common 
window glass. Latterly I have found this confirmed 
on fixing upon the axle, instead of one disk of blown 
glass, two, and causing them to rotate together. Each 
of these disks was 3 m.im. in thickness. Neither in 
the length of the sparks (maximum 8 Paris inches) 


nor in their number could any decrease be perceived | 


in consequence of this combination. This applies to 
the machines of the first kind; whether it holds good 


for the second has not been experimentally examined, 


though I seo no reason to doubt it. 


No. 8. 


Experimental Researches on Electric Vibrations.— 
N. Schiller. 

Researches on Terrestrial Magnetic Measurements.— 
C. Braun. | 

The Magnetising Function of a Ball of Soft Iron.— 
C. Fromme. 

Effects of Lightning on the Tower of St. Martin’s, at 
Basle.—E. Hagenbach. 

Reply to Herweg’s Remarks on an Essay ‘On the 
Nature of Electricity.’—E, Edlund. 


No. 9. | 
On the Electric Residue.—A. Willner. 


On the Connection of the Elasticity of Caoutchouc 


with Temperature.—F. Exner. 

New Observations on Electric Machines of the Second 
Kind.—J. C. Poggendorff. 

Observations on the Behaviour of Iron and Steel in 
the Galvanic Current.—H. Herweg. 

An Electro-Dynamic Experiment.—F. Zéllner. 

An Acoustic Pyrometer.—J. Chautard, 


These papers will all appear, either in extenso or in 
abstract. 


Poggendorf’s Annalen der Physik und Chemie. 
Vou. LY. (1842). 


Measurement of Strong Galvanic Currents in Absolute 
Measure. M. Weber. P. 27. | 


Remarks on the Action of Magnets at a Distance. M. 


Weber. P. 33. 
Methods for Determining the Relative Maxima of 


Current Strength of Two Voltaic Batteries. M. 


Poggendorff. P. 43. | 

Phenomena in Passage of Galvanic Sparks. P. 62. 

Some New Researches on the Nature of the Electric 
Spark. M. Bann. P. 121, 

On the Theory of Combined Voltaic Batteries. M. 
Poggendorff. P. 158. 

Experiments by Elkington and Ruolz in Electroplating 
with Gold or with other Metals. P. 160. 

On the Cause of Thermo-Electricity. Baron Von 
Wrede. P. 175. a 

On the Electro-Chemical Equivalent of Water. M. 
Weber. P. 181. 


On Transitory Magnetism excited in Steel by Galvanic 


Action. M. Fechner. P. 180. 
Researches on some Anomalous and Normal Galvanic 
_ Phenomena. M. Henrici. Pp. 253, 455. | 
On the Preparation of a Carbon to replace the Plati- 
num in a Grove Battery. M. Bunsen. P. 26-. 
Improved Arrangement of the Voltameter for obtaining 


separately the Two Constituents of Water. M. 
Poggendorff. P. 277. 


On the Oersted Electrometer. M. Dellmann. P. 301. 


Researches on the Passivity of Metals and on the 
Theory of the Voltaic Battery. M. Martens. 
Pp. 437, 612. | 

On Electricity in Preparation of the so-called Machine- 
Paper. M. Hankel. P. 477 : 

On a Phenomenon of Division of Electric Currents. 
M. Poggendorff. P. 5rr. 


On Chemical Rays of Light and their Electric Actions. 
M. Becquerel. P. 588. 


Vou. LVI. (1842). 
On oe Thermo-Electricity of Topaz. M. Hankel. 
+ 37° | 

Some Experiments on the Influence of Form and 
Temperature on Electricity of Boracite. M. 

Hankel. P. 58. | 

Electro-Chemical Researches on the Voltaic Polarisa- 
tion of Solid and Liquid Conductors. M. Schôn- 
bein. Pp. 135, 235. 

On the Opposite Current at Beginning and End of a 
Primary. M. Dove. P. 451. | 

On Electric Currents Induced through Approximation 


of Massive Iron and Bundles of Iron Wire to a 


Steel Magnet. M. Dove. P. 268. 

On the Question whether the Spark observed at Inter- 
ruption of a Wire conveying a Current appears at 
the Moment of Interruption, or a Measurable 
Time after this. M.Dove. P. 274. 

On the Use of the Galvanometer as a Measuring In- 
strument. M. Poggendorff. P. 324. 

On M. De la Rive’s Hypothesis of a Return Current 
in the Voltaic Battery. M. Poggendorff, P. 353. 
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On a Voltaic Gas-Battery. Mr. Grove. 
On Galvanic Use of Sodium-Amalgam. M. Henrici. 
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On the Means of Increasing the Sensibility of a Gal-| 


vanometer. P. 370. 

On the Best Construction of Thermo-Electrie Appa- 
ratus. M. Svanberg. P. 422. ; 

On the Resistance of the Human Body to Galvanic 
Currents. M. Lenz. P. 420. 

A New Instrument for Measuring Magnetic Inclination 
and its Variations. Mr. Lloyd. P. 441. 

On Sudden and Complete Removal of the Attractive 
Force from Electro-Magnets. Mr. Alexander. 

Action of Flame on Tension-Electricity. M. Petrina. 


P. 459. 
Thermo-Chemical Researches. M. Hess. Pp. 463, 593. 


Vor. LVII. (1842). 
Connection between Electricity and Evaporation. P. 34. 


On some Electrolytic Actions of the Simple Baitery. 


M. Schonbein. P. 35. | 

A Method of Determining the Constants of the Voltaic 
Battery. M. Jacobi. P. 85. 

On Galvanic Batteries constructed with Chromic 
Acid. M. Poggendorff. P. ror. | 

On Galvanometry. M. Petrina. P.111. © 

On the Theory of Magnetic Machines. M. Lenz. 
P. 241. | | 

On the Portative Force of Horse-Shoe Magnets, and 
on the Time of Oscillation of Straight Magnetic 
Bars. M. Haecker. P. 321. | 

On Electric Copies. M. Karsten. P. 492. see 

Thermo-Chemical Researches. M. Hess. P. 560. 

On the General Galvanometric Law. M. Poggendorff. 


609. 


Vou. VIII. (1843). 


Preliminary Note on the so-called Frog-Current, and 
_. on Electromotive Fishes. M. Du Bois Reymond. 

| 

Researches on Bound Electricity. M. Knochenhauer. 
Pp. 31, 2117, 391. 

On.the Voltaic Fundamental Experiments. M. Dell- 
mann. P. 40. 

Researches on some Anomalous and Normal Galvanic 

Phenomena. M. Henrici. Pp. 61, 375. 

Thermo-Electric Opposite Current. P. 76. 

On Electric Copies. M. Karsten. P. 115. 


P. 202. 


P.232. 
On the Chemical Action of Galvanic Currents. M. 
Martens. P. 234. 
Some Notes on Galvanic Conduction. M. Jacobi. 
On the Dividing Action of Static Electricity. Mr. 


Faraday. P. 603. 


Vou. LIX. (1843). 
Description of an Improved Voltagometer. M. Jacobi. 


. 145. 

On the “ae of Heat Development through the Gal- 
vanic Current. M. Lenz. Pp. 203, 407. 

On the Nature of the Peculiar Swell produced at the 
Positive Pole of a Battery during Water- 
Electrolysis, as also in Outflow of Electricity from 
Points. M. Schônbein. P. 240. 

On a Peculiar State of Glass observable with the 


Electroscope. M. Heintz. P. 305. 
On the Pyro-Elcetricity of Minerals. MM.R :8 and 
and Rose. P. 353. 


On the Influence of Pressure on Voltaic Decomposi- 
tion of Water. M. dela Rive. P. 420. 
New Observations on the Chemical Action of the 
Simple Battery and the Passivity of Iron. M. 
Schônbein. P. 421. 
On Induction Currents Excited by Action of the Earth. 
Palmieri and Santi Linari. P.641. 


(To be continued.) 


City and Commercial Hotes, 


At the adjourned meeting, on Monday, the 3oth ult., 
of the Direct United States Cable Company, Limited 
(called for the purpose of considering the advisability 


of raising capital to duplicate the cable), the procecd- 


ings were further adjourned for a fortnight, in com- 
pliance with the wish of several large Shareholders. 

The number of messages passing over the Cuba 
Submarine Telegraph Company’s line during the 
month of October was 1794, estimated to produce 
£2000, against 859 messages, producing £896, in 
October last year. 


The traffic receipts of the Eastern Extension, 


Australasia, and China Telegraph Company, Limited, 
for the month of November, 1874, amounted to 
mL tr against £17,454 for the corresponding period 
of 1873. ) 

The Kastern Telegraph Company’s traffic receipts 
for the month of November, 1874, were £33,060, 
against £35,096 in the corresponding period of 1873. 

The Eastern Extension, Australasia, and China 
Telegraph Company have declared an interim divi- 
dend, for the quarter ending September 30, of 3s. per 
share, or 6 per cent per annum. 

The traffic receipts of the Direct Spanish Telegraph 
Company, Limited, for November, were £1224 108., 
against £1386 11s. 8d. in October. 


TELEGRAPH SHARE LIST. 
Amount | [Amounti Closing 
_per NAME OF COMPANY. paid Quota- 
Share. up. tions 
Stock | Anglo-American (Limited) .. .. | 100 73—734 
ie Brazilian Submarine.. .. .. .. | All 74—73 
Io Cuba oe ee ee + All 
10 Direct Spanish ee ee ee 9 
20 Direct United States Cable All | r0o4—114 
10 Eastern (Limited) ee All +. 
sé Do., New ee ee = ee ee P ee ee 103—105 
10 | Eastern Extn. Australia and China | All 7È—71 
10 Globe Telegraph and Trust All 6 4 
10 Do., 6 per cent Pref... oe All | 9£—10! 
10 | Great Northern .. | 
25 Indo-European ee en ee ee All 17—18 
10 Mediterranean Extension (Limited) All {| 3ÿ—44 
10 Do., 8 per cent Pref... .. oe 
10 Panama and South Pacific .. .. 2 ..—. dis 
8 Reuter’s.. ee ye ee ee ee ee All 11—113 
Stock | Submarine .. + | 100 206—211 
10 West India and Panama .. .. .. All 34—3 
Do., 10 per cent Pref. .. .. Al 8¥—9 
20 | Western and Brazilian (Limited) .. All | r14—113 
1000 dis.| West Un. U.S. 7 per cent 1st M.B.| All 102—104 
10 Hooper’s Telegraph Works .. ..| All | 123—134 
50 India-Rubber and Gutta Percha ..| All 21—23 
Cert. | Submarine Cables Trust .. .. 100 105—108 
12 Telegraph Construction .. .. ..| All | 274—28 
100 Ditto Ditto 7 per cent Bonds; All 103—105 


Go Correspondents. 


Gentlemen desiring to subscribe and receive this paper regularly, 
are requested to send a remittance to the Ofiice at Boy Court, 
Ludgate Hill, London, E.C., for gs., if residing in the United 


Kiugdom ; if in Africa. Australia, Belgium, Brazil, Canada, Egypt, 


France, Gibraltar, Jamaica, Malta, Mexico, Monte Video, Natal, 
New Zealand, Sweden, United States, West Indies—ros.; if in 
Austria, Ceylon, China, Holland, India, Italy, Japan, Portugal, 
Germany, South America (West Coast), Spain, Switzerland, Turkey, 
Valparaiso—12s.; if in Russia, 14s. 

SUBSCRIPTIONS. 

Copies of the journal may be obtained through newspaper agents 
in every part of the world. Should any difficulty arise in procuring 
covies, direct communication with the PUBLISHER is requested. 

Cieqces and Post Office Orders to be made payable to HENRY 
GILLMAN, and to be crossed ‘ London and County Bank.” 

ALL SUBSCRIPTIONS PAYABLE IN ADVANCE, 


In No. XLIII. of the Journal is published a ‘“ Comparative 
Statement of Government Telegraphs for the Year 1872.” This, as 
is there stated, was copied from the American ‘ Journal of the 
Telegraph, but we find that it originally appeared in the “ Journal 
Telegrafique ” for April 25th, 1874, and. was drawn up from the 


official documents by the Bureau International des Administrations 
Telegraphique, at Berne. 


we 


| 


6 B C Universal Commercial 


Electric Telegraphic Code” 
(review), 171 | 


_ Abel, Prof., electric fuzes, 310 


Acetylen liquefied and solidified by 
electric effluvia, 109 | 
Action of condenser on induction 
currents, 17 ; mutuai, of voltaic 
currents, 21; of electric spark 
on atmospheric air, 55; of in- 
candescent substances on trans- 
mission of electricity, 74; of 
electrophorus machines and 
double induction, 131 ; of fresh 
water on metallic lead, 142; of 
light upon electrical resistance 
of selenium, 157; of electric 
_ fluid on gases, 204; of magnet- 


ising spirals, general theorem 


for calculation of, 233; of po- 
larisation upon alternating cur- 


rents, and on a sinus conductor, | 


233 ; of two current elements, 
299 ; of the electric current on 
organs of sense, 397 ; exercised 
by electro-magnet on spectra of 
rarefied gases traversed by elec- 
tric charges, 398 

Aérial helix, use of for measuring 

strengths of voltaic currents 

and mechanical power of electro- 
magnetic motors, 314 | 

Air friction, applications of in mea- 
suring instruments, 20; atmo- 
spheric, action of electric spark 
on, 55 

Albert medal, 161, 220 

Albuminous substances, influence of 
on electro-capillary phenomena, 


15 | | 

Allan, Brot. W., ‘‘ Theory of Arches ” 
(review), 326 

Alphabetical telegraph, new, 336 


Althaus, Julius, ‘ Treatise of Medi- 


cal Electricity ” (review), 13 
American Electrical Society, 376 
Angot, Alfred, electrostatic pheno- 

mena in batteries, 285 
Angstrom, M., spectra of aurora 

borealis, 233 | 
Animal meteorologists, 301, 328 


 Antolik, M. gliding’ of electric 


sparks, 209 
Aperiodic motion of deadened mag- 
nets, 125 


INDEX. 


Apparatus, electrical, used by Robt. 


Houdin, 228; Meyer’s auto- 
graphic, 262 ; for lighting chan- 
deliers of Paris National As- 
sembly Hall, 341 

Application of subterranean hy- 
draulic motors and Gramme’s 

machine to lighting of roads, 


245 

Applications of air friction in mea- 
suring instruments, 20; prac- 
tical, of electricity, 204 

Arctic Expedition, Polaris, ssien- 
tific results of, 174 

Argentine Republic, telegraphs of, 


331 
Atkinson, E., ‘‘ Elementary Treatise 
on Physics”? (review), 13 
Atlantic, light cable across the, 104 
Atmospheric telegraphy, 274 
Attractions of magnets and electric 
conductors, 145 | 
Aurora borealis of February 4, 1874, 
173; spectrum of, 233 
Australian overland-telegraph, his- 
tory of, 48 
Autographic apparatus, Meyer’s, 
262; telegraph, D’Arlincourt’s, 


300 
Automatic fast-speed chemical tele- 


graph, 44; telegraphy, 51; 
rapid telegraph system, Little’s, 


84 
ARBIER and Joly, MM., safety 


electric cable against fires, 125 |: 


Bar-magnetism, investigation of, 205 

Barney, W. C., automatic fast-speed 
chemical talegraph, 44 | 

Barrett, Prof. W. A., relationship of 
the magnetic metals, 158 ; mo- 
lecular changes accompanying 
magnetisation of iron, nickel, 
and cobalt, 373 

Barthélemy. A., modification intro- 
duced tothe commutator of 
Clarke’s machine, 257 

Batteries, bichromate, report upon, 
41,60; economic portable, with 
constant continuous curre:its, 
93; measure of electromotive 
force of in absolute units, 204, 
277; liquid, electromotive force 
of, 240; electrostatic phenomena 
in, 285 | 


Battery, galvanic, Fein’s, 128; in- 


sulator, new, 216; couple, new, 
_ 253; improved thermo-electric, 
319; formule, practical, 332 
Beardslee, G. W., electro-plating 
with cobalt, 246 
Becquerel, E., method of interven- 
tion of water in chemical 
actions, and relation between 
electromotive force and affinity, 
37; Chemical dynamics, 92; 
temperatures observed in the 
Jardin des Plantes in 1873, 109; 
electrostatic induction currents, 


Beetz, W., electrolytic preparation 
of magnets, 399 

Bellucci, M., supposed liberation of 
ozone in plants, 125 

Bender, Dr., time of oscillation of 
a material pendulum, 110 | 

Benevolent Society, Telegraph, 88 

Bernstein, M., intérnal mechanics 
of nerves, 93 3 

Berthelot, M., reactions of oxygen- 
ated compounds of nitrogen, 


| 
Bertrand, M., mutual action of vol- 


taic currents, 21; examination 
of law proposed by Helmholtz 
on action of two current ele- 
ments, 21; action of two cur- 
rent elements, 299 

Bichat, E., static induction pheno- 

_ mena produced by the Ruhm- 
korff coil, 278 | 

Bichromate batteries, report upon, 
41, 60 


| Bickerton, A. W., new relationship 


between heat and static electri- 
city, 158 


Bidaud, M., stratification of the 


electric light, 313 

Blaserna, P., variable state of vol- 
taic currents, 52, 125 

Block system, 181 | 


Boillot, A., production of electric — 


effluvia, 341 

Boltzman, L., experimental deter- 
mination of di-electricity con- 
stants of insulators, 257, 366 

Bonet, Enrique, optical nocturnal 
telegraph, 341 

Bottger, M., preservation and pro- 
perties of plate of palladium 
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supersaturated with hydrogen 
electrolytically, 233 
Boucherie, MM., use of phenic acid 
for the preparation of wood, 
258 
hoarbouse, M., static electricity, 235 
Bouty, M., measurement of mag- 
netic moment of very small 
magnetic needles, 109 ; rupture 
of magnetic needles, 110; per- 
manent magnetism of steel, 
142 ; magnetisation of steel, 211 
Bowie, A. G., postal telegraph ser- 
vice, 160 | 
Braun, C., terrestrial magnetic mea- 
surements, 399 


Breton, P., multiplicity of forks in 


lightning, 328 
British Association for the Advance- 
ment of Science, 296 
Brongersma, Dr. H., medium in 
electric induction, 376, 390 
Brooks, David, lightning and light- 
ning rods, 17; determining re- 
sistance of old telegraph line 
wires, 51 | 
Brough, R. 8., Wheatstone’s bridge. 


I 

oe W. À., increase of mag- 
netism in bar of soft iron upon 
reversal of magnetising cur- 
rent, 368 


‘ABLE, safety electric, against 
) fires, 125; trans-oceanic, from 
California to Asia, 234; from 
Barcelona to Marseilles, 234; 
from Paita to Panama, 234; 
River Plate, 339 Say 
Cables, light versus heavy, 129; in- 
structions as to, 323; sub- 
marine, faults in, 380 
‘ Calendar of the Imperial College 
of Engineering, Tokei’’ (review), 
220 | | 
Calorific effects of magnetism in an 
electro-magnet of several poles, 
214; effects of currents, means 
of augmenting the energy of, 
22 


-Camacho electro-motor, 342 


Candido, Prof., facts of electricity, 
I a 

Cantoni, Prof., electrical adherence, 
20 ; various modes of electrical 
testing, 21 ; polarisation of non- 
conductors, 142 

Carl, P., new tangent electrometer 
for use at lectures, 349. 

Carrey, E. L., effect of longitudinal 
vibrations upon electro-mag- 
nets, 356 

Canot, M., discovery of bed of bis- 
muth in France, 109 

Cazin, A., intermittence of the vol- 
taic current, 21, 190; variable 
state at closure of yoltaic cir- 
cuit, 92; calorific effects of 
magnetism in an electro-magnet 
of several poles, 214; thermic 
effects of magnetism, 300 

Cell, galvanic, new contact theory 
of, 161, 180, 279, 289 © 

Chandeliers of Paris National As- 
sembly Hall, apparatus for 
lighting, 341 


Challis, Prof., theory of source of 
terrestrial magnetism, 158, 259 

Changes, molecular, produced in 
iron by variations of tempera- 
ture, 18; relation of in length 
of earth’s radius vector to fre- 
quency of auroras, 19 ; inlength 
and elasticity of metallic wire 
when traversed by galvanic cur- 
rent, 36, 125 

Chautard, J., action exercised by 
electro-magnet on spectra of 
rarefied gases traversed by elec- 
tric charges, 398; acoustic py 
rometer, 399 . | 

Chemical dynamics, 92 

‘ Chemistry, the New’ (review), 


255 
China, telegraph in, 160 
Chlorine and hydrogen, polarisation 
of electrodes by, 177 
Chronographs, electric, 3, 245 


Circuits, derived, and induced cur- | 


rents, 350 | 

Clamond’s thermo-electric pile, 142, 
157, 221, 319 

Clarke’s machine, modification of 
commutator of, 257 

Clauson-Thue’s ‘ A BC Universal 
Commercial Electric Tele- 
graphic Code ” (review), 171 


| Clocks, electric, 76 


Cobalt, electro-plating with, 246; 
iron, and nickel, molecular 
changes accompanying magnet- 
isation of, 373 | 

Colladon, M., lightning conductors, 
205 

Compass, circular, advantages of, 
17; circular, Duchemin’s, 314 

Condensation, magnetic, in soft iron, 
370 3 

Conk ance. action of on induction 

currents,17 3 

Condensers in connection with du- 
plex telegraphy, 154; effect of 
on brush discharge from Holtz 
machine, 258; polarisation of 
plates of, 366 

Condoling by electricity, 13 

Conductibility of indifferently con- 
ducting bodies, 384 

Conductivity, unilateral, 289 

Conductor, lightning, simplified, 299 

Conductors, electrified, discharge of, 

_ 78 ; experiments on the electric 
state of on the Italian lines, 
_142; lightning, 205, 398 

Conference, telegraph, 256° 

‘ Conservation of Energy ” (review), 
255 

Conversazione at New Central Tele- 
graph Office, 64 ; of the Society 
of Telegraph Engineers, 388 

Cooke, Josiah P., ‘‘ The New Che- 
mistry’’ (review), 255 

Copper wire, magnetised, experi- 
ments on a, 193; mixture of 
and other metals by electro- 
lysis, 398 

Coulomb balance, statical effects of, 


142 | 

Couple, new battery, 253 

Crova, M., construction of scale of 
electric resistance, 158; mea- 


sure of electromotive force of 


Y 


batteries in absolute units, 204, 


2 

Crystalline form and thermo-electric 
properties, relations between, 
142 

Cuba, telegraphic system of, 234 

Culley, R.S., duplex telegraphy, go; 
condensers in connection with 
duplex telegraphy, 154; ‘‘ Hand- 

_ book of Practical Telegraphy ” 

(review), 171; preservation of 
telegraph poles, 232 

Current, voltaic, intermittence of, 
21, 100 


Currents, induction, action of con- | 


denser on, 17; voltaic, mutual 
action of, 21; secondary, reaction 
of in an unchanged circuit on 
primary current of Leyden bat- 
tery, 21; voltaic, variable state 
of, 52, 125; earth, in snow, 
156; certain induction, method 
of producing, 157; secondary, 
researches on, and their appli- 
cations, 158; calorific effects 
of, means of augmenting the 
energy of, 225; electrical dis- 
junction, heat-action of, 233; 
extra, development, course, and 
duration of, 320 ; galvanic, con- 
ductivity of mercury vapour 


for, 338; induced, and derived … 


circuits, 350; induction, electro- 
static, 397 


telegraph, 300 
Dawnay, A. D., ‘Treatise upon 
Railway Signals and Accidents ”’ 
(review), 326 


De Boisbaudran, Lecoq, action of 


condenser on induction cur- 

rents, 17 | 
Débris, soluble anode of in electro- 
_ type prosess, 74 


Decay and preservation of timber 


for telegraph purposes, 209, 217 


Defences, electrical torpedo, 121,137 


De Fonvielle, W., use of aérial helix 
for measuring strengths of vol- 


taic currents and mechanical 


power of electro-magnetic mo- 
tors, 314 
Delachanal, and A. Mermet, MM., 
spectro-electric tube, or fulgu- 
rator, 369 
Delarge, M., report on pneumatic 
tubes employed in England, 
113, 179; 239 
De la Rive, M., obituary notice, 36; 
and E. Sarasin, effects of mag- 
' netism on electric discharge 
through a rarefied gas, 235 
De la Taille, M., trial of metallic 
posts, 342 | 
Deleuil, M., note on electro-magnets, 
384 
Denza, Prof., supposed connection 
between solar eclipses and ter- 
restrial magnetism, 158 
Depolarisation of non-conductors, 
rapidity of, 125 
Deprez, Marcel, electric chrono- 
graphs, 245 
Depth of magnetised layer in steel 
bar, 221 
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De Santy, C. V., duplex system on | Edlund, M., short galvanic currents | Electrodes, pulverisation of in vol. 

long submarine cables, 232 


Development, course, and duration 
of extra currents, 320 

Dielectric media, theory of, 233 

Di-electricity constants of insula- 
tors, experimental determina- 
tion of, 257, 366 

Differences of electric potential, 
method of measuring, 153 

Direct United States Cable Com- 
pany, 144, 385 

Discharge of electrified conductors, 


7 
Discovery, alleged, in electricity, 14 |: 


Dissipation of electricity by flames, 
363 
Domalip, M., resistance of circular 
disc with different positions of 
electrodes, 234; mechanical 
theory of electrolysis, 234 
Douliot, M., action of incandescent 
substances on transmission of 
electricity, 74; electrification 
_ by friction and the Lichtenberg 
figures, 158 
Duchemin, M., advantages of the 
circular compass, 17, 314 


Du Moncel, Count, melograph, 14; 


electro-magnets, 23; report 


_ upon bichromate batteries, 41, | 


60 ; best dimensions of electro- 
magnets, 59, 110; importance 
of a rational grouping of ele- 
ments in electrical applications, 


174; account of a means of| 


augmenting the energy of the 
calorific effects of currents, 225 ; 
importance of rational grouping 
of battery elemerts in electric 
applications, 250; electric con- 


Cuctibility of ligneous bodies, | 


261; 275; report on D’Arlin- 
court’s autographic telegraph, 
300; effects of polarisation re- 


sulting from passage of currents | 


through bad conducting mate- 
rials, 345 ; conductibility of in- 
differently conducting bodies, 
384 
Duplex report, a, 40; telegraphy, 
90; condensers in connection 
with, 154; telegraphy, with 
‘pneumatic apparatus, 177 ; 
system on long submarine ca- 
bles, 232, 268; telegraphy, ge- 
neral theory of, 
quadruple telegraphy, 294 
Dynamical and electrical units, se- 
lection and nomenclature of, 5 
Dynamics, chemical, 92 


| FE currents in snow, 156; 


shrinkings and _ terrestrial 

magnetism, 315 = 

Earth’s magnetism, freeing mag- 
netic bar from influence of, 258 

Eclipses, solar, and terrestrial mag- 
netism, supposed connection 
tween, 158 à 

Eden, A., alleged discovery in elec- 
tricity, 14 

Edison, T. A., new form of relay, 
319; new method of working 
polarised relays, 361 


286; and 


and electrical discharges, 54; 
Is the galvanic current an bikes 
current? 205; heat-action of 

- electrical disjunction currents, 
233; reply to Herweg’s remarks 
on Essay on the Nature of Elec- 


tricity, 399 
Education, technical, in Ireland, 


394 

Electrical and dynamical units, se- 
lection and nomenclature of, 5: 
instruments, manufacture of, 
14; adherence, 20; testing, 
various modes of, 21; subjects, 
prizes for, 36; phenomena of 
the heart, 93 ; testing, princi- 
ples and practice of, 99, 117; 
gas regulator, 158; apparatus 


used by Robert Houdin, 228; 


glow, 233; phenomenon, cu- 
rious, 286; Society, American, 
376 
Elie chronographs, 3, 245 ; light, 
novel and simple, 53; spark, 
action of on atmospheric air, 
55; railway signals, 55; clocks, 
76; machines of the second 
kind, 93 ; pantograph, 93; tor- 
pedo defences, 121, 137; cable, 
safety against fires, 125 ; poten- 
tial, method of measuring dif- 
ferences of, 153; resistance, 
construction of scale of, 158; 
marine signals, 174; light, new, 
202; disengaging gear for knit- 
ting-machines, 205; influence 
_ of non-conductor on itself, 233 ; 
conductibility of ligneous bo- 
_ dies, 261, 275 ; light, stratifica- 
tion of, 299, 313 ; locomotion, 
300 ; fuzes, 310; effluvia, pro- 
duction of, 341; telegraph, mo- 
del, 368 ; induction, medium in, 
376, 390; lamp, self-regulating, 
Siemens and Halske’s, 392, 393; 
current on organs of seuse, ac- 
tion of, 397; infirence, 398; 
machine, 309 | 
Electricity, nus by, 13; al- 
leged discovery in, 14; as an 
illuminating power, 27; direc- 
tion of propagation of, 37; 
evolution in, 58; liberated by 
passage of liquid current in a 
tube, 93; signalling in mines 
by, 94; and the telegraph, 128; 
as a motive power, 136; facts 
of, 142; static, and heat, new 
relationship between, 158; 
forthcoming discharges of, 201; 
practical applications of, 204 ; 
produced by mechanical actions, 
researches on, 210, 269 ; static, 
235; static, as a therapeutical 
agent, 258; vaporising metals 
by, 270, 315; dissipation of by 
flames, 363 
Electrification by friction and the 
Lichtenberg figures, 158 
Electro-capillary phenomena, influ- 
ence of albuminous substances 
on, 157; experiments, 158 
Electro-deposition of tin, 43, 63 ; of 
metals, 95, 135, 162, 237, 263, 
291, 306, 347, 388 


taic arc, 38 | 
Electro-diapason, variable period, 
use of as tonometres and elec- 
tric interrupters, 370 
Electro-dynamic actions, elements! 
ectro-dynamics, theory of, 38 
Electrolysis, of, 
234; of the carbonate and bi- 
carbonate alkalies, 257; mixture 
of ini: and other metals by, 


39 

Electrolytic pile, 173, 269; prepa- 
ration of magnets,399 

Electro-magnetic units, absolute, of 
resistance and electromotive 
force, 317; machine, 370 

Electro-magnets, 23; best dimen- 
sions of, 59, 110; effect of lon- 
gitudinal vibrations upon, 356 ; 
note on, 384 es 


Electrometer, quadrant, 1 ; in tele- - 


graphy, uses of, 61; new tan- 
gent, for use at lectures, 349 


Electromotive force of liquid bat- 


teries, 240; of batteries, mea- 
sure of in absolute units, 204, 
277; Of palladium in gas-bat- 
teries, 334 
Electro-motograph, 321 
Electro-motor, Camacho, 342 
Electro music reporter, 53 
Electrophorus machines, action of, 
and double induction, 131 
Electro-plating over solder, 40 ; with 
cobalt, 246 | | 
Electrostatic phenomena in bat. 
teries, 285 ; induction currents, 


29 
89 | 
Electrotype process, soluble anode 
Electrotypes, iron, 128 
Electro-vigil, 269 
Elliott, Prof. 
changes in length of earth’s 
radius vector to frequency of 
auroras, 19 
Evolution in electricity, 58 
Exhibition, telegraph, at Vienna, 
107, 110, 146; International, 
144, 145, 1617 
Exner, M., reaction-time of the 


senscrium,’ 53; connection of 


elasticity of caoutchouc with 
temperature, 399 


Experiments on the electric state of 


conductors on lines, 

142; electro-capillary, 158 ; pre- 

liminary, on a magnetised cop- 
per wire, 193 

Exploder, new, 398 


AHIE, J. J., improved double- 
current telegraph key, 151; 
method of ascertaining resist. 
ance of galvanopneter, 313; 
faults in submarine cables, 380 


Favre, P. A., and F. Roche, electro. 
lysis of the carbonate and bi- 


carbonate alkalies, 257 | 

Faults in insulated wires, method o 
finding, 265 ; in submarine ca. 
bles, 380 


B., relation of 
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Feddersen, M., electrical glow, 233 
Feilitzsch, Dr., places of equal nor- 
mal intensity in magnetic field 
of galvanic battery current, 233 
galvanic battery, 128 
elici, M., rapidity of depolarisation 
of non-conductors, 125 
Fewkes, J. W., effect of condensers 
on brush discharge from Holtz 
machine, 258; dissipation of 
electricity by flames, 363 _ 
Fires, safety electric cable against, 


| 
dissipation of electricity 
_ by, 363 

Fleming, J. A., new contact theory 
of the galvanic cell, 279, 289 

Flint-glass, time taken to be mag- 
netised and demagnetised, 4 

Force, electromotive, of liquid bat- 
teries, 240; electromotive, of 
batteries, measure of in abso- 
lute units, 204, 277; electro- 
motive, of palladium in gas- 
batteries, 334 

Forces, magnetic, theory of, 146 


Formule analysed, 88, 108, 119,| 


150, 183, 230, 339; practical 
battery, 332 
Forth-carrying discharges of elec- 
tricity, 2017 . 
Foster, Prof. G. C., geometrical il- 
lustrations of Ohm’s law, 303 
Francisque-Michel, R., construction 
and preservation of lightning- 
conductors, 370 
Friedel, M. 
thermo-electric properties and 
7 crystalline form, 142 
Fromme, C., magnetising function 
: of ball of soft iron, 399 
Fulgurator, or spectro-electric tube. 


Yuses, high tension, change in re- 
~ gistance at moment of firing, 
283 ; electric, 310 


| AIFFE, A. method of pro- 
.ducing certain induction cur- 
rents, 157; apparatus for 


lighting chandeliers of Paris 


National Assembly Hall, 341 
Galvanic currents and electrical 
- discharges, short, 53 ; polarisa- 
tion in gasless liquids, 79 ; bat- 
tery, Fein’s, 128; cell, new 
contact theory of, 161, 180, 
. 279, 289; polarisation, pecu- 
liarities of, 233 ; circuits, direct 
measurement of resistance of, 
233; currents, conductivity of 
mercury vapour for, 338 3 
Galvano-cautery, use of in surgical 
operations, 53 
«« Galvanometer and its Uses ” (re- 
view), 12 
Galvanometer, Siemens’s universal, 
46: new tangent, and a rheo- 
cord, 93; differential, 158 ; me- 
thod of ascertaining resistance 
of, 313 
Gases, action of electric fluid on, 


| 
Gas-batteries, electromotive force of 
palladium in, 334 


relations between! 


Gas regulator, electrical, 158 
Gaugain, J. M., magnetism, 21, 73, 
109, 173, 245; 2571 355: 309 
Gavey, J., alleged discovery in elec- 
tricity, 14 

Geissler, Dr., novel and simple 
electric light, 53; conversion 
of ordinary phosphorus into 
the amorphous form by elec- 
tricity, 355 

Gliding of electric sparks, 205 

Gore, George, electro-torsion, 89; 
attractions of magnets and 
electric conductors, 145 

Government telegraphs, statistics of 
for 1872, 364 | 

ramme’s machine, theory of, 305 

Granville, A. R., formule analysed, 

88, 108, 119, 150, 183, 230, 339; 
duplex and quadruple tele- 

graphy, 204 | 

Graphite powder rheostats, 174 

Grisson, M., vibratory movement of 
an elastic wire attached to 
tuning-fork, 109 

Groth, P., crystalline form and 
thermo-electric properties of 
speis-cobalt, 398 


Grotian, M., galvanic conductivity of 


sulphuric and muriatic acids, 


25 

Groupie of battery elements, im- 
portance of, 250 

Guerin, M., soluble anode of débris 
in electrotype process, 74 


AGENBACH, E. effects of 
lightning on tower of St. 
Martin’s, at Basle, 399 

‘ Handbook of Practical Tele- 
graphy” (review), 171 

Handyside, Henry, “ ‘l'reatise on an 

Improved Method for Over- 
coming Gradients on Railways,”’ 
(review), 397 _ 

Hankel, M., thermo-electric proper- 
ties of topaz, heavy spar, and 
arragonite, 234 : 

Haskins, C. H., ‘“ Galvanometer and 
its Uses”’ (review), 12; pheno- 
menon that cannot be ex- 

plained, 19 

Hasler, M., electric pantograph, 93 

“a electrical phenomena of 
the, 


93 
Heat-action of electrical disjunction | 


currents, 233 


Heat and static electricity, new re- 


lationship between, 158 

Heaviside, O., the differential gal- 
vanometer, 158; Wheatstone’s 
bridge, 159 


Helmholtz, Prof., galvanic polarisa- 


tion in gasless liquids, 79 
Herpin, M., application of electro- 
lytic mixture process of metals 


to analysis of copper and nickel | 


alloys, 398 
Herweg, H., behaviour of iron and 
steel in galvanic current, 399 : 
Herwigg, Dr. Hermann, pulverisa- 
tion of electrodes in voltaic arc, 


38 
History of Australian overland tele- 
graph, 48 


Hoh, Th., spectra of lightning, 355 

Holmes, Nathaniel J., electric tor- 
pedo defences, 121, 137 

Holtz machine, effect of condensers 
on brush discharge from, 258 

Holz, M., investigation of bar mag- 
netism, 205 

Hoorweg, M., electricity liberated 
by passage of liquid current in 
a tube, 93 

Horne, R. H., ‘“ The Great Peace- 
maker ”” (review), 23 

Hotels, telegraphy in, 258 


Houdin, Robert, electrical apparatus | 


used by, 228 | 
Howorth, H. H., earth shrinkings 
and terrestrial magnetism, 315 
Hydro-electric sulphate of copper 
pile, new arrangement of, 74 
Hydrogen and chlorine, polarisation 
of electrodes by, 177 


LLUMINATING POWER, elec- 
tricity as an, 27 | | 
Induction, electro-magnetic and 
magneto-electric, laws relating 
10,9; current, studies on dis- 
charges of in spaces filled with 
rarefied gas, 233 ; electro-mag- 

_ netic, use of in cable signalling, 
303 ; electric medium in, 376, 
390; currents, electrostatic, 


39 | 
tuile capacity of a sphere with. 

in a spherical shell, 95 _ 
Influence, electric, 398 
Influence-machines, theory of, 257 
Instructions as to cables, 323 | 
Instruments, electrical, manufacture 


of, 14; measuring, applications 


_ of air friction in, 20 

Insulator, new battery, 216 | 

International Exhibition, 144, 145, 
161 

Investigator’s Straits, 
station at, 351 | 

Iron, molecular changes produced 
in by variations of tempe- 
rature, 18; soft, magnetisation 
of, 37, 92: electrotypes, 128 ; 
bodies, function of magnetisa- 


telegraph 


tion of, 206; posts for military 


telegraph, Lemasson’s system, 
314; soft, magnetic condensa- 
tion in, 370; nickel, and cobalt, 
molecular changes accompany- 
ing magnetisation of, 373 

Is the galvanic current an ether 
current ? 205 


Er M., laws of magnetisation 
of steel by currents, 72 ; loss of 
magnetism, 73; distribution of 
magnetism in soft iron, 92; 
conductibility of magnetic ten- 
sions, 100; note on magnetism, 
125; depth of magnetised layer 
in a steel bar, 221 ; interior dis- 
tribution of magnetism in bun- 
dle of several plates, 222 : mag- 


netic bundles formed by plates: 


separated by intervals, 245; 
part which the middle section, 
polar s'irfaces, and armatures 
play in a magnet, 245 


| Japan, telegraphy in, 259 


q 
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Joly and Barbier, MM., safety elec- 
tric cable against fires, 125 


EMPE, H.R., resistances and 
their measurement, 8, 31, 40, 
65, 86, 105, 118, 148, 168, 
214, 241, 266, 324, 352, 304; 
inductive capacity of a sphere 
within a spherical shell, 95 ; 
combined resistances, 361 
Key, double-current telegraph, im- 
proved, 151 


Knitting-machines, new electric dis- 


engaging gear for, 205 


Kohlrausch, M., action of polarisa- | 
tion upon alternating currents, 


and on a sinus conductor, 233 


Koosen, M., peculiarities of galvanic 


polarisation, 233 

Kuhn, Moritz, the Lichtenberg 
figures a century after their 
discovery, 158 | 

‘** Kurzer Abriss der Geschichte der 
‘Elektrishen Telegraphie’’ (re- 
view), 295 


ACOINE, EMILE, practical bat- 
tery formule, 332 
Lallemand, A., magnetic condensa- 
tion in soft iron, 370 
Lamplighter, electro-catalytic, MM. 
Voisin and Dronier’s, 225 
Lamp, self-regulating electric, Sie- 
mens and Halske’s, 392,. 393 
Langdon, W., decay and preserva- 
tion of timber for telegraph 
purposes, 209, 217 | 
Lanzillo, V., electro-vigil, 269 
La Plata, loss of, 387 


Lartigne, MM., electro self-acting 


whistle for locomotives, 190 


Laws of magnetisation of steel by 


currents, 72 


Lead, metallic, action of fresh water | 


_ On, 142 

Le Cordier, M., theory of electro- 
dynamics, 384 

Lectures, new tangent electrometer 
for use at, 349 

Legislation, telegraphic, 174 

Legros and Onimus, MM., use of 
galvano-cautery in 
operations, 53 

Lemasson’s system of iron posts for 

military telegraph, 314 

Leyden battery, duration of dis- 
charge of, 37; battery, arti- 
ficially-produced interruption of 
oscillatory discharges of, 233 

Leyser, M., new electric machine on 
Holtz’s principle, 62 

Lichtenberg figures, the, a century 
after their discovery, 158 ; elec- 
trification by, and friction, 158 

Light, electric, novel and simple, 
53; cable across the Atlantic, 
reports on the practicability of, 
104; remarkable production of 
in grinding hard stones, 110; 
versus heavy cables, 129; elec- 

. tric, new, 202; electric, strati- 

fication of, 299, 313 

Lighting chandeliers of Paris Na- 
tional Assembly Hall, appa- 
ratus, 341 | 


surgical 


Lightning and lightning rods, 17; 
conductors, 20, 398; rod, im- 


cation of subterranean hydrau- 
lic motors and Gramme’s 
machine to, 245; conductor, 
simplified, 299; multiplicity of 
forks of, 328 ; spectra of, 
355; conductors, construction 
and preservation of, 370 

Ligneous bodies, electric conducti- 
bility of, 261, 275 

Lippmann, G., relation between ca- 
pillary and electric phenomena, 
38; electro capillary experi- 

ments, 158 

Little, George, automatic telegraphy, 
51; secrecy of Government 
telegrams secured by automatic 
telegraph, 256 | 

Little’s rapid automatic telegraph 
system, 84 | Le 

Locomotion, electric, 300 

Locomotives, electro 
whistle for, 190 | 

Loss of the La Plata, 387 


self-acting 


ACHINE, new electric, on 
_ Holtz’s principle, 62; elec- 
Magnetic tensions, conductibility 
of, 100; moment of very small 
magnetic ncedles, measurement. 
of, 109; forces, theory of, 146; 
conductibility from mechanical 
point of view, 222; bundles 
formed by plates separated by 
intervals, 245 
Magnetisation of soft iron, 37, 92; 
of steel by currents, laws of, 
72; Of steel, 211 
Magnetism, 21; note upon, 52, 73, 
109, 125, 173, 245, 257: 355: 
369; loss of, 73; maximum of 
in iron, steel, and nickel, 94 ; 
permanent, of steel, 142; ter- 
restrial and solar eclipses, sup- 
posed connection between, 158 ; 
terrestrial, theory of source of, 
158, 259; calorific effects of in 
an electro-magnet of several 
poles, 214 ; interior distribution 
of in bundle of several plates, 
222; effects of on electric dis- 
charge through a rarefied gas, 
235; thermic effects of, 300; 
terrestrial and earth shrinkings, 
315; influence of on nervous 
patient, 328; increase of in bar 
of soft iron upon reversal of 
magnetising current, 368 
Magneto-electrical instrument, new, 


204 

Magneto-mechanical sorter, 328 

Magnets, deadened, aperiodic mo- 
tion of 125 ; electrolytic prepa- 
ration of magnets, 309 

Maiche, L., electrolytic pile, 173,269 

Malcolm, Major, change of resis- 
tance in high tension fuzes at 
moment of firing, 283 

‘ Manual of the Mechanics of En 
gineering ’’ (review), 

Manufacture of electrical instru- 
ments, 14 


| Marine signals, electric, 174 


proved, 205; of roads, appli- | 


Maritime telegraphy, 370 

‘Martin, M. E., determination of 
veritable simple bodies by action 
of battery currents in the volta- 
meter, 249 

Mathematics for non-mathemati- 
cians, 6, 27, 81; for natural 
science students, 97, 114, 132, 
164, 197, 226, 252, 281, 308 

Mayhew, J. Edward, method of re- 
cording messages sent by mirror 


Station, 196 | 
Measurement of magnetic mo- 


needles, 109 | 
Mechanical actions, researches on 
electricity produced by, 210, 
269 
Mechanics, internal, of nerves, 93 
Medal, Albert, 161, 220 | 
‘ Medical Electricity, Treatise of ” 
(review), 13 | 
Melograph, 14 
Melsens, M., physico-chemical re- 
searches on gases and liquids 
condensed by porous carbon, 
158; lighting conductors, 398 
Mercadier, E., use of variable period 


and electric interrupters, 370 © 
Mercury vapour, conductivity of for 
galvanic current, 338 


spectro-electro tube, or fulgu- 
rator, 369 

Metals, electro-deposition of, 95, 
135, 162, 237, 263, 201, 306, 347, 
388 ; magnetic, relationship of, 
158; vaporising by electricity 
270, 315 
Meteor, brilliant, 222 3 
Meteorograph, 300 


Meteorologists, animal, 307, 328 
Mexico, telegraphy in, 370 

Meyer’s autographic apparatus, 262 
Military telegraph, Lemasson’s sys- 
tem of iron posts for 


» 314 
Mines, signalling in by electricity, 


94 
Model electric telegraph, 368 
Morin, J., new battery couple, 253 
Motive power, can electricity be 
profitably employed as a? 136 
Moutier, M., discharge of electrified 
_ conductors, 78; elemental law 
of electro-dynamic actions, 
221; magnetic conductibility 
from mechanical point of view, 


222 

“ Mr, Herring and the Telegraphs ” 
(review), 354 

Miller, F., new tangent galvano- 
meter and a rheocord, 93 

Munro, John, quadrant electro- 
meter, 1; uses of electrometer 
in telegraphy, 61 

Muriatic and sulphuric acids, gal. 
vanic conductivity of, 257 

Music reporter, electro, 53 


N EEDLES, magnetic, measure. 
ment of magnetic moment of, 


109; rupture of, 119 


or bell system at the sending 


ment of very small magnetic 


electro-diapason as tonometres . 


Mermet, A., and Delachanal, MM., © 


Meteorography, universal, system 


| 
| 
| 
| 
| 
| 
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Nerves, internal mechanics of, 93 

Nervous patient, influence of mag- 
netism on, 328 

New Central Telegraph Office, 29; 
electric machine on Holtz’s 
rinciple, 62; arrangement of 
hydro-electric sulphate of cop- 
per pile, 74; tangent galvano- 
meter and a rheocord, 93 ; sub- 
marine Atlantic cable scheme, 
128; contact theory of the gal- 
vanic cell, 161, 189, 279, 289; 
electric light, 202; magneto- 
electrical instrument, 204 ; elec- 


ting-machines, 205 ; battery 
insulator, 216; arrangements 
for studying the physics of 
nerve and muscle, 234; tele- 
graph instrument, 246; battery 


couple, 253; constant thermo- 


electric generator, 314 ; form of 
 relay,319; tangent electrometer 
for use at lectures, 349; step- 
_by-step instrument, or alpha- 


betical telegraph, 336; method |. 


of working polarised relays, 361 ; 
exploder, 398 | 
New Zealand telegraphy, 359 

_ Neyreneuf, M., direction of propa- 
_ gation of electricity, 37; action 
of electric fluid on gases, 204; 
stratification of the electric 
light, 299 


Nickel, iron, and cobalt, molecular | 
changes accompanying mag-| 


netisation of, 373 | 
Nitrogen, reactions of oxygenated 
compounds of, 109 
Nocturnaltelegraph, optical, 341,354 
Nôggerath, Dr., remarkable produc- 
tion of light in grinding hard 
stones, 110 
Non-conductors, rapidity of depolar- 
isation of, 125; polarisation of, 


‘ Notice sur les Travaux Scienti- 
fiques de M. Th. du Moncel”’ 
__ (review), 326 
Nouel, E., simplified lightning con- 
fluctor, 299 
Nuel, Dr., electrical 
the heart, 93 


M. De la Rive, 

J 39. 

Ohth’s law, geometrical illustrations 

Of, 303 7 

Onimus, M., difference in physio- 

| logical action of induced bobbins 
of various metals, 52; and M. 
Legros, use of galvano-cautery 
jn surgical operations, 53 ; in- 
fluence of albuminous sub- 
stances on electro-capillary phe- 
nomena, 157 

Optical nocturnal telegraph, 341, 


phenomena of 


354 
Origin of weather telegraphy, 77, 
| 
Ozone in plants, supposed liberation 
of, 125 ; producing by electricity 
of high tension, 355 


DAALZOW, M, electromotive 
force of liquid batteries, 240 


Pacific cable,.survey for, 254 

Palladium, preservation and proper- 
ties of plate of supersaturated 
with hydrogen electrolytically, 
233 ; electromotive force of in 
gas-batteries, 334 

Pantograph, electric, 93 

Patents, 15, 56, 111, 127, 143, 160, 
175, 191, 207, 223, 235, 246, 260, 
271, 287, 301, 316, 329, 344, 358, 


372 
‘ Peace-Maker, the Great ’’ (review), 


| 
Pendulum, material, time of oscilla- 
tric disengaging gear for knit- | 


tion of, 110 
Pfaundler, M., the struggle for ex- 
istence among molecules, 233 


tion of wood, 258 
Phenomena, capillary and electric, 
relation between, 38; electrical, 
of the heart, 93 ; static induction, 
produced by the Ruhmkorff coil, 
- 278; electrostatic, in batteries, 
285; peculiar, in path of elec- 
spark, 328 . 
Phenomenon that cannot be ex- 
plained, 19; electrical, 286 — 
Philippines, telegraphy in, 111 
Phillips, 8. E., principles and prac- 
tice of electrical testing, 09, 117 
Phillips, $. E., jun., induced cur- 
rents and derived circuits, 350 
Phipson, Dr. T. L., action of the 
electric current on organs of 
sense, 397 


amorphous form by electricity, 


Physiological action of induced bob- 
bins of various metals, 52 
Pickering, Prof. E. C., practical ap- 
_ plications of electricity, 204 
Pile, electrolytic, 173, 269 
Planté, M., researches on secondary 
currents, and their applications, 
158 
Pneumatic tubes, 128; employed in 
England, report of M. Delarge 
On, 113, 179, 239 
Poggendortf, M., electric machines of 
the second kind, 93, 309 
‘6 Poggendorff’s Annalen,’’ jubilee 
volume of, 176; list of electrical 
papers in, 189, 203, 221, 232, 
244, 256, 268, 284, 298, 315, 320, 


342; 399 

Polaris Arctic Expedition, scientific 
results of, 174 

Polarisation, galvanic, in gasless 
liquids, 79; of non-conductors, 
142; of electrodes by chlorine 
and hydrogen, 177 ; galvanic, 
peculiarities of, 233 ; effects of 
resulting from passage of cur- 
rents through bad conducting 
materials, 345; of the plates of 
condensers, 366 

Pope, F. L., resistance of semi- 
conducting substanc2s, 20; de- 
termining resistance of old tele- 
graph line wires, 52 

Postal telegraph service, 190 

Posts, metallic, trial of, 342 | 

Potential, electric, method of mea- 


suring differ:ices of, 153 


Phenic acid, use of for the prepara- 


| 


Phosphorus, conversion into the 


Preece, G. E., underground tele- 
graphs, 10 

Preece, W. H., earth currents in 
snow, 156 


Preservation of telegraph poles, 200, 


217, 232 

Principle of Volta, 161 

Prizes for electrical subjects, 36 
Puerto-Rico, telegraphy in, 242 


UADRANT electrometer, 1 
Quadruple and duplex telegraphy, 

294 
Quadruplex telegraphy, 362 
Queensland, telegraphs of, 359 
Quick telegraphy, 66, 322 
— signals, electric, 55 
Relay, new form of, 319 


Relays, polarised, new method of 
working, 361 | 


“ Relazione Statistica sui Telegrafi : 


del Regno d'Italia nell Anno 
1872”? (review), 220 | 
Report of M. Delarge on pneumatic 
tubes employed in England, 113, 
179, 239 | 
Resistance of semi-conducting sub- 
stances, 20; of old telegraph 
line wires, method of deter- 
mining, 51, 52; electrical, of 
selenium, action of light upon, 
“157; electric, construction of 
scale of, 158; of circular disc 
with Jifferent positions of elec- 
trodes, 234; in high tension 
fuzes, change of at moment of 
firing, 283; of galvanometer, 


methodof ascertaining, 313; and | 
absolute 


electromotive force, 
electro-magnetic units of, 317 
Resistances and their measurement, 
8, 31, 49, 65, 86, 105, 118, 148, 
168, 214, 241, 266, 324, 352, 304; 
combined, 361 ; 
Reymond, Dr. Du Bois, aperiodic 


motion of deadened magnets, | 


125 ; new arrangements for 
studying the physics of nerve 
and muscle, 234 

Rheostats, graphite powder, 174 

Riecke, E., magnetisation of soft 
iron, 37; theory of dielectric 
media, 233 

Riess, P., reaction of secondary cur- 
rents in an unchanged circuit 
on primary current of Leyden 
battery, 21; duration of dis- 
charge of Leyden battery, 37; 
action of electrophorus ma- 
chines and double induction, 
131; electric influence of a 
non-conductor on itself, 233 

River Plate cable, 339 

Roberts, 8., simple condensing col- 
lector for frictional electric ma- 
chines, 159 

Roche, F., and P. A. Favre, electro- 
lysis of the carbonate and bi- 
carbonate alkalies, 257 


Rodier, A., vaporising metals by 


electricity, 315 
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Rontgen, Dr., soldering of platinised 
glasses, 110 

Rowland, H. A., magnetic permea- 
bility and maximum of mag- 
- sé in iron, steel, and nickel, 


Ruhmkorff coil, static induction phe- 
nomena produced by, 278 


NARASIN, E., and De la Rive, 
MM., Perd of magnetism on 


rarefied gas, 235 
Scales, different thermometric, dis- 
advantage of, 157 
Schiller, N., experimental researches 
on electric vibrations, 399 
Schools, telegraphy in, 72 


source of sound, and determina- 
tion of velocity of sound, 125 


tivity, 289; and Prof. Balfour 
Stewart, preliminary experi- 
ments on a magnetised copper 
wire, 193 
Schwendler, Louis, general theory of 
duplex telegraphy, 286 
Scientific practical joke, 372 _ 
Secchi, P. A., experimental re- 
| searches on the sun’s tempera- 
À _. ture, 172 
_ Selenium, action of light upon elec- 
_ trical resistance of, 157 
Self-regulating electric lamp, Sie- 
_ mens and Halske’s, 392, 393 
Sensorium, reaction-time of the, 53 
Siemens and Halske’s self-regulating 
electric lamp, 392, 393 
“Siemens Brothers’ Railway Bell 
Alarums and Telegraphic Appa- 
ratus’’ (review), 326 
Siemens, Dr. Werner, direct mea- 
surement of resistance of gal- 
vanic circuits, 233 
Siemens’s universal galvanometer, 
| 
Signalling in mines by electricity, 94; 
cable, use of 
induction in, 303 
‘ Signals, railway, electric, 55; marine, 
electric, 174 
Simmons, T. C., mathematics for 
natural science students, 81, 97, 
4 132, 164, 197, 226, 252, 281, 


30 

Smith, B., duplex system on long 
submarine cables, 268 

Snapper-sounder, Wessmann’s, 363 

Snow, earth currents in, 156 

Society of Telegraph Engineers, 
annual report, 32; president’s 
address, 67 ; conversazione, 388 ; 
annual meeting, 396 ; American 
Electrical, 376 

Solder, electro- plating over, 40 

Soldering of platinised glasses, 110 

Sorter, magneto- mechanical, 328 

Sound, change in pitch of tones 

through movement of source of, 
and determination of velocity 
of, 125 

Sounding, deep-sea, by 
wire, 185 


electric discharge through a} 


- Schingel, Dr., change in pitch of 
tones through movement of the 


Schuster, Dr., unilateral conduc- 


Spanish telegraphy in 1873, 110, 142, 


234 

Spectra of lightning, 355 

Spectro-electric tube, or 
369 

J. T., electro-deposition of 
metals, 95, 135, 162, 237, 263, 
291, 306, 347, 388; wires and 
their properties, 199, 212, 232 

Static electricity, 235; as a thera- 

 peutical agent, 258; induction 

phenomena produced by the 
Ruhmkorff coil, 278 

Statistics of Government telegraphs 
for 1872, 364 

Steel, magnetisation of by currents, 
laws of, 72; permanent magne- 
tism of, 142; magnetisation of, 
211; bar, depth of magnetised 
layer in, 221 

Steintz, Dr., changes in length and 
elasticity of metallic wire when 
traversed by galvanic current, 
30, 128 

Step-by-step. instrument, new, or 
alphabetical telegraph, 336 


servation of Energy ” (review), 
255; and Dr. Arthur Schuster, 
preliminary experiments on a 
Magnetised copper wire, 193 
Stoleton, Prof. function of magneti- 
sation of ircn bodies, 206 
Student’s column, 8, 31, 49, 65, 86, 
105, 118, 148, 168, 214, 241, 
266, 324, 352, 394 


108, 119, 150, 183, 230, 339 

Sulphuric and muriatic acids, fgal- 

__ vanic conductivity of, 257 

Sundall, Mr., electro-motive and 
thermo- electric forces of some 
metallic alloys in contact with 
copper, 159 

Sun-spots, relation of to variation 
of magnetic needle, 36 

Sun’s temperature, experimental 
researches on, 172 

Survey for Pacific cable, 254 


| AIT, P., thermo-electricity, 399 
Technical education in Ireland, 


394 
Telegraph Office, New Central, 29; 
chemical, automatic fast-speed, 
44 ; system, Little’s rapid auto- 
matic, 84; benevolent society, 
88; exhibition at Vienna, ror, 
110, 146; and electricity, 128 ; 
wire, 141; key, double-current, 
improved, 151; in China, 160; 
instrument, new, 246; confer- 
ence, 256; in Japan, 259; be- 
tween Chicago and Omaha, 274; 
D’ Arlincourt’s autographic, 
300; between Great Britain 
and Ireland, 330; alphabetical, 
new, 336; optical nocturnal, 
341, 354; Station at Investiga- 
tor’s Straits, 351 ; model, 368 
Telegraphic facilities, 58 ; legisla- 
tion, 174; system of Cuba, 234 
Telegraphs, underground, 10, 34, 


90; of the Argentine Republic, 


Stewart, Prof. Balfour, ‘ The Con- | 


Students, junior, papers for, 9, 88, | 


331; of Quewnsdénd, 359; Go- 
vernment, statistics of for 1872, 


364 

automatic, 51; uses of 
electrometer in, 61; quick, 66, 
322; in schools, 72; weather, 
origin of, 77, 109; duplex, 90; 
Spanish, in 1873, 110, 142, 234; 
in the Philip ines, 111 ; duplex, 
connection with, 
154; duplex, with pneumatic 
apparatus, 177; in hotels, 258 ; 
274; duplex and 


druple, 294 ; in Puerto-Rico, 
3433 ew Zealand, 359; quad- 
ruplex, 362; in 283, 370; 


maritime, 370 


Tensions, magnetic, conductibility 


of, 100 
Terrestrial magnetism, and solar 


eclipses, supposed connection 


between, 158; theory of source 
of, Bg 259 ; ‘and earth shrink: 


8, 315 

‘Testing, electrical, various modes 
of, 21 ; electrical, principles and 
practice of, 09, 117 

Thayer, A. 8., polarisation of plates 
and condensers, 366 

Thenard, MM., acetylen liquefied 
solidified by electric efflu- 


er of Arches (review), 326 

Theory of magnetic forces, 146; of 
source of terrestrial magnetism, 
158,259 ; of influence-machines, 
257; of duplex telegraphy, 


286; of Gramme’s machines, | 


305 ; of electro-dynamics, 384 
Thermic effects of magnetism, 300 
Thermo-electric properties and crys- 

talline form, relations between, 

142; pile, Clamond’s, 142, 157, 

221, 319; properties of topaz, 

heavy spar, and arragonite, 234; 

generator, new constant, 314 
Thomson, Prof., address to Mechan- 

ical Section of British Associa- 

tion, 296 
Thomson, Sir William, method of 


deep-sea sounding by pianoforte — 


wire, 185 
Thurston, Prof. molecular changes 


produced in iron by variations. 


of temperature, 18 


Timber, decay and preservation of 


for telegraph purposes, 209, 217 
Tin, electro-deposition of, 43, 63 
Tonometres and electric inter- 

rupters, use of variable period 

electro-diapason as, 370 
Tôpler, M., applications of air- 
friction in measuring instru- 


ments, 20 ; peculiar phenomena 


in path of electric spark, 328 | 
Torpedo, electric, defences, 121, 


as Traitate Elementare delle Misura- 
zioni Elettriche ad uso Degli 
Ispettori ed Impiegati el:2- 
grafici ” (review), 326 


|‘ Treatise of Medical Electricity’’ 


(review), 13 


‘ Treatise on an Improved Method | 


_ for Overcoming Steep Gradienst 
on Railways ’’ (review), 397 


| 
| 
| 
| 
| 
| 
| 
| 


408 


THE TÉLEGRAPHIC JOURNAL. 


[December 15, 1874. 


‘‘ Treatise on Physics, Elementary” 
(review), 13 

“ Treatise upon Railway Signals 
and Accidents ” (review), 326 

Trévo, A., note upon magnetism, 
523 on magnetism, and a new 
exploder, 398 
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